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(PlPERIDINYLOXY)PHENYL, (PIPElUDlim^X^PYRroiim., 

(pifewdbto^i^ and 
(p]per1dinylsulpanyl)pyrid1nvl compounds as s-ht 1f agonists 

5 BACKGROUND OF THE INVENTION 

Until recently, theories regarding the pathophysiology of migraine have been 
dominated since 1938 by the work of Graham and Wolff. Arch. Neurol Psychiatry, 
39:737-63, 1 938. They proposed that the cause of migraine headachfe was vasodilatation 
of extracranial vessels. This view was supported by knowledge that ergot alkaloids and 

1 0 sumatriptan, a bydrophilic 5-HTj agonist which does not cross the blood-brain barrier, 
induce contraction of cephalic vascular smooth muscle and are effective in the treatment 
of migraine. Humphrey, et aL, Ann, NY Acad. Sci., 600:587-600, 1990. Recent work by 
Moskowitz has shown, however, that the occurrence of migraine headaches is 
independent of changes in vessel diameter. Cephalalgia^ 12:5-7, 1992. 
. is Moskowitz has proposed that currently unknown triggers for pain stimulate 

trigeminal ganglia that innervate vasculature within the cephalic tissue, giving rise to 
release of vasoactive neuropeptides from axons on the vasculature. These released 
neuropeptides then activate a series of events, a consequence of which is pain. This 
neurogenic inflammation is blocked by sumatriptan and ergot alkaloids by mechanisms 

2 0 involving 5-HT receptors, believed to be closely related to the 5-HT| D subtype, located on 
the trigeminovascular fibers. Neurology, 43(suppL 3):S1 6-S20 1993. Sumatriptan, in 
feet, has high affinity for the 5-HTm and 5-HTjd receptors, Kj » 1 03 nM and 5.1 nM, 
respectively, which activity may be indicative of vasoconstrictive activity. Sumatriptan 
and similar compounds previously advanced for the treatment of migraine had tended to 

25 be selected on the basis of this vasoconstrictive activity under the premises of the prior art 
models for migraine. 

Serotonin (5-HT) exhibits diverse physiological activity mediated by at least seven 
receptor classes, the most heterogeneous of which appears to be 5-HTi . A human gene 
which expresses one of these 5-HTj receptor subtypes, named 5-HT JF , was isolated by 

30 Kao and coworkers. Proc Natl Acad. Sci. USA, 90:408-412, 1 993. This 5-HTif 
receptor exhibits a pharmacological profile distinct from any serotonergic receptor yet 
described. It was found that sumatriptan, in addition to the above mentioned strong 
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affinities for the 5-HT JB and 5-HTjd receptors, also has affinity for the 5-HT JF receptor 
subtype, with a Ki of about 23 nM. This suggests a possible role for the 5-HTi F receptor 
in migraine. 

Various 5 -HT 1F receptor agonists have subsequently been developed which have 
5 shown relative selectivity for the 5-HT JF receptor subclass and it has been shown that 
such selectivity generally reduces the vasoconstrictive activity characteristic of other 
compounds advanced as potential agents for the treatment of migraine and associated 
disorders. 

Included among these 5-HTj f receptor agonists are compounds disclosed in the 
10 following: 

U.S. Patents 5,708,1 87 and 5,814,653, describing a femily of 6-substitutcd-3- 

amino(alkyl)-teti^ydrocarba2oles and 7-substituted-4- 

amiiw(alk)d)cyclohepta[7,6b]Indoles; 
U.S. 5,521,196, U.S. 5,721,252, U.S. 5,521,197, and WO 96/29075, describing 
15 various families of 5-substitutcd piperidin-3-yi-indoles and 5-substituted 

1,23,6 tetrahydropyridin-3-yl-indoles; 
WO 97/13512 describing a femily of 5-substituted 3-aminoethylindoles; 
WO 98/46570 describing a family of 5-substituted indoles, pyrrolo[3,2~ 

b]pyridines, benzofurans, and benzothiophenes, having the 3-posMon 

2 0 substituted with octahydroindolizinyl, octahydro-2H-quinolizinyl, 

decahydropyrido[l^-a]azepinyl, 1^3^,8,8a-hexahydroindoli2myl, 
13,4,6^,9a-h^ydro-2H-q^olizmyl, or 1 ,4,6,7,8,9,1 0,1 0a- 
odahydropyrido[l f 2-a]azepiny]; 
WO 98/20875 and WO 99/25348 describing two families of 5-substituted 
25 piperidin-3-yl-azamdoles and 5-substituted l£3>64etrahydrc^yridin-3-yl- 

azaindoles; 

WO 00/00487 describing a family of 5-substituted (piperidin-3-yl or 1,23.6- 

tetrahydropyridin~3-yl)indolcs, azaindoles, benzofurans, and benzothiophenes; 
WO 98/08502 describing a femily of 8-substituted-l A3,4-tetrahydro-2- 

3 0 dibenzofuranamines and 9-substituted-2-aminocyclohepta[b]benzoiurans; 

WO 98/551 15 describing a family of 3-amino-l ^3»4"tet^ydro-9H-carbazole-6- 
carboxamides and 4-aminoO0H-cydohepta[7,6-b^ 
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WO 98/15545 describing a select femily of 3,5-disubstituted indoles and 
benzofurans; 

WO 00/00490 describing a family of 5-aflyl-substitutcd (piperidin-3-yl or 1^,3,6- 
lelrahydropyridin-S-yOindoles, azaindoles, benzofurans, and benzothiophenes; 
5 WO 00/47559 describing a femily of 4-(3-substituted-ben2oyl)piperidinK; 

WO 00/50426 describing a family of 3,5-disubstituted azabenzofurans; and 
WO 00/34266 describing a family of 3-heteroaryl-S-[2-(aryI or heteroaryl)-2- 
oxoetbyljindoles. 

Continued research has now surprisingly yielded a new and unexpected class of 
1 0 novel selective 5-HTjf agonists having distinct chemical and receptor binding properties, 
which inhibit peptide extravasation, while avoiding significant vasoconstrictive activity, 
and are therefore useful for the treatment of migraine and other 5-HTj F receptor 
associated disorders. 

15 ?VMMARY OF THE JNWJ7QN 

The present invention relates to N-[3-(4-piperidinyloxy)phenyl]amide, N-[3-(4- 
piperidinyloxy)pyridinyI]aniide, N-[3^4-pjperidinylthio)phenyl]aniide and 3- N-[3-(4- 
piperidinylthio)pyridinyl]amide compounds of the general formula 1: 



i 

20 and pharmaceutical^ acceptable acid addition salts thereof, where: 
Q is oxygen or sulfur; 
Xis-C^^or-N-; 

R 1 is Q-C* alkyl, substituted Ci-C* alkyl, C 3 -C 7 cycloalkyl, substituted C3-C7 
cycloalkyl, C3-C7 cycJoalkyl-Q-Ca alkyl, substituted C3-C7 cycloaIky]-Ci-C3 alkyl, 
25 phenyl, substituted phenyl, hetero cycle, or substituted heterocycle; 
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R* is hydrogen, CJ-C3 alkyl optionally substituted with one to three fluoro, CrQ 
cycloalkyl-Cj-C 3 alkyl, or a group of formula II 




D 



R 3 is hydrogen or Cj -C3 alkyl; 
5 R 4 * and R 4 * are independently hydrogen, halo, or Cj-C< alkyl optionally 

substituted with one to three fluoro substituents; 

When X is -CfR 4 ^, R* is hydrogen, halo, or Cj-C* alkyl optionally substituted 
with one to three fluoro substituents; 

R 5 is hydrogen or Q-C3 alkyl optionally substituted with one to three fluoro 
10 substituents; 

R 6 is hydrogen or alkyl optionally substituted with one to three fluoro 
substituents, provided that R 6 may be C J-C3 alkyl only when R 5 is other than hydrogen; 

R 7 is hydrogen or Ci-C$ alkyl optionally substituted with one to three halo 
substituents; and 
15 ri is an integer from 1 to 6 inclusively. 

The present invention also relates to pharmaceutical compositions comprising a 
compound of formula 1, or a pharmaceutical^ acceptable acid addition salt thereof, and a 
pharmaceutical^ acceptable carrier, diluent, or excipient. In another embodiment, the 
present invention relates to pharmaceutical compositions adapted for the activation of 
2 0 5-HTif receptors, for the inhibition of neuronal protein extravasation, and/or for the 
treatment or prevention of migraine in mammals, particularly humans, containing a 
compound of formula I, or a pharmaceutical^ acceptable acid addition salt thereof, and a 
pharmaceutical^ acceptable carrier, diluent, or excipient 

In addition, the present invention relates to a method for activating 5-HTjf 
2 5 receptors in mammals, particularly humans, comprising administering to a mammal in 
need of such activation an effective amount of a compound of formula I, or a 
pharmaceutical^ acceptable acid addition salt thereof. 
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Moreover, the present invention relates to a method for inhibiting neuronal protein 
extravasation in mammals, particularly humans, comprising administering to a mammal 
in need of such inhibition an effective amount of a compound of formula I, or a 
pharmaceutical^ acceptable acid addition salt thereof. 
5 Additionally, the present invention relates to a method for treating or preventing 

migraine in mammals, particularly humans, comprising administering to a mammal in 
need of such treatment or prevention, an effective amount of a compound of formula I, or 
a pharmaceutical^ acceptable acid addition salt thereof. 

Another aspect of the present invention relates to the use of a compound of 
10 formula I as a medicament, and in particular a medicament adapted for the activation of 
5-HTif receptors, for (he inhibition of neuronal protein extravasation, and/or for the 
treatment or prevention of migraine in mammals, particularly humans. That is to say, the 
present invention relates to the use of a compound of formula I for the activation of 5- 
HTif receptors, for the inhibition of neuronal protein extravasation, and/or for die 
1 5 treatment or prevention of migraine in mammals, particularly in humans. 

Additionally, the present invention relates to the use of one or more compounds of 
formula I in the manufacture of a medicament for the activation of 5-HTif receptors, for 
the inhibition of neuronal protein extravasation, and/or for the treatment or prevention of 
migraine in mammals, particularly in humans. 

2 0 Furthermore, the present invention provides for methods for the treatment and/or 

prevention of 5-HTjK-mediated disorders comprising administering to a mammal in need 
of such treatment or prevention, particularly a human, an effective amount of a compound 
of formula 1, or a pharmaceutical^ acceptable acid addition salt thereof. In preferred 
embodiments, the 5-HTi p-mediaied disorder is neuronal protein extravasation and/or 
25 migraine. 

pjSTAILED PESCRIPTIONOF THE ^NVPNTION 
One embodiment of the present invention is a method for increasing activation of 
5-HTjf receptors, while avoiding vasoconstrictive activity, for treating a variety of 

3 0 disorders that have been linked to decreased neurotransmission of serotonin in mammals. 

In preferred embodiments, the mammal to be treated by the administration of compounds 
of this invention is human. Included among these disorders are migraine, general pain, 

5 

i 
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trigeminal neuralgia, dental pain or temporomandibular joint dysfunction pain, anxiety, 
general anxiety disorder, panic disorder, depression, disorders of sleep, chronic fatigue 
syndrome, premenstrual syndrome or late luteal phase syndrome, post-traumatic 
syndrome, memory loss, dementia including dementia of aging, social phobia, autism, 
5 attention deficit hyperactivity disorder, disruptive behavior disoniers, impulse control 
disorders, borderline personality disorder, obsessive compulsive disorder, premature 
ejaculation, erectile dysfunction, bulimia,, anorexia nervosa, alcoholism, tobacco abuse, 
mutism, and trichotillomania. The compounds of this invention are also useful as a 
prophylactic treatment for migraine. Any of these methods employ a compound of 
10 formula I. 

In those instances where the disorders which can be treated by serotonin agonists 
are known by established and accepted classifications, their classifications can be found in 
various sources. For example, at present, the fourth edition of the Diagnostic and 
Statistical Manual of Mental Disorders (DSM-IV™) (1994, American Psychiatric 

15 Association, Washington, DC), provides a diagnostic tool for identifying many of the 
disorders described herein. Also, the International Classification of Diseases, Tenth 
Revision (ICD-10), provides classifications for many of the disorders described herein. 
The skilled artisan will recognize that there are alternative nomenclatures, nosologies, and 
classification systems for disorders described herein, including those as described in the 

2 0 DSM-IV and ICD-1 0, and that terminology and classification systems evolve with 
medical scientific progress. 

The use of a compound of formula I for the activation of the 5-HT ]F receptor, for 
the inhibition of neuronal peptide extravasation, in general or due to stimulation of the 
trigeminal ganglia specifically, and/or for the treatment of any of the disorders described 

2 5 above, are all embodiments of the present invention. 

Likewise, the use of a compound of formula I, or a combination of more than one 
compound of fonnola I, in the manufacture of a medicament for the activation of the 
5-HTif receptor, for the inhibition of neuronal peptide extravasation, in general or due to 
stimulation of the trigeminal ganglia specifically, and/or for the treatment of any of the 

30 disorders described above are also all embodiments of the present invention. 

The general chemical terras used throughout have their usual meanings* For 
example, the term alky] refers to a branched or unbranched saturated hydrocarbon group. 

6 
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The term 4 VaBcyr refers to an unbranched alky) group. By way of illustration, but 
without limitation, the torn n Ci-Ca alkyP refers to methyl and ethyl. The term f, Ci-C 3 n- 
alkyl" refers to methyl, ethyl, and propyl. The term ,! Ci-C 3 alkyT refers to methyl, ethyl, 
propyl, and isopropyl. The term "C]-C 4 w-alkyr refers to methyl, etbyi, n-prop>1, and n- 
5 butyl. The tenn "Ci-Q alkyi" refers to methyl, ethyl, propyl, isopropyl, n-botyl, isobutyl, 
sec-butyl, and *ert-butyl. The term n C\-Ck alkyT refers to all branched and unbranched 
alky] groups having from one to six carbon atoms. The term "C 3 -C6 alky!" refers to all 
branched and unbranched alkyi groups having from three to six carbon atoms. The term 
a C 3 -Ce cycloalkyl" refers to cyclopropyi, eyebbutyl, cyclopentyl, and cyclohexyl. The 

10 term "C3-C7 cyclodkyl" also includes cycloheptyl. Cycloalkylalkyl refers to a cycloalkyl 
moiety linked through an alkyi linker chain, as for example, but without limitation, 
cyclopropylmethyl, cyclopropylethyl, cyclqpropylpropyl, cyclobutylmethyl, 
cyclobutylethyl, cyclobutylpropyl, cyclopentylmethyl, cyclopentylethyl, 
cyclopentylpropyl, cyclohexylmethyl, cyclohexylethyl, and cyclohexylprqpyl, all ofwhich 

15 may bereferrcd to as C 3 -Q cycloalkyl C]-C 3 alkyi. C3-C7 cycloalkyl Cj-C 3 alkyi would 
also include cycloheptylmethyl, cyclobeptyletbyl,and cycloheptylpropjd. Each alkyi, 
cycloalkyl, and cycloalkylalkyl group may be optionally substituted as provided for 

. . . therein. _ — . . _ — ... — — 

The terms "alkoxy", "phenyioxy", "benzGxy" and **pyi±nidinyloxy* refer to an 

2 0 alkyi group, phenyl group, benzyl group, or pyrimidinyl group, respectively, each 
optionally substituted as provided for herein, that is bonded through an oxygen atom. 

The terms "alkylthio", "phenyithio", and "ben2ylfliio" refer to an alkyi group, 
phenyl group, or benzyl group, respectively, each optionally substituted as provided for 
herein, that is bonded through a sulfur atom. 

2 5 The terra "Cj-G* acyl" refers to a formyl group or a CrC 3 alkyi group bonded 

through a carbonyl moiety. The term "C1-C4 alkoxycaibanyT refers to a C1-C4 alkoxy 
group bonded through a carbonyl moiety. 

The term "halo" refers to fluoro, chloro, bromo, or iodo. Preferred halo groups are 
fluoro, chloro, and bromo. More preferred halo groups are fluoro and chloro. 

30 Theterm "heterocycle" is taken to mean a saturated or unsaturated 5- or 6- 

mcmbered ring containing from 1 to 3 heteroatoms selected from nitrogen, oxygen and 
sulfur, said ring optionally being benzofused. Exemplary heterocycles, for the purposes 
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of the present invention, include ftaanyl, thiopbenyl, pyrrolyi, pyirolidinyl, pyridinyl, N- 
roethylpymolyl, oxazolyl, isoxazolyl, pyrazolyi, imidazolyl, triazolyi, oxadiazolyl, 
thiadiazoJyl, thiazolyl, thiazolidinyl, N-acelyithiazolidinyl, pjranidiriyl, pyrarinyl, 
pyridazinyl, and tbe like. Benzofased heterocyclic rings include isoquinolinyl, 
5 benzoxazolyl, benzodiaxolyl, benzothiazolyl, quinolinyl, benzofaranyl, benzofciopbenyl, 
indolyl, and the like, all of which may be optionally substituted which also includes 
optionally substituted on the benzo ring when the beterocycle is benzofiised 

In one embodiment, preferred heterocycles include pyridinyl, indolyl, furanyl, 
benzofuranyl, thiophenyl, benzodioxolyl, and thiazolidinyl, all of which may be optionally 
10 substituted. 

In yet another embodiment, preferred heterocycles include pyridinyl and 
thiophenyl. 

Substituted alkyl, cycloalkyl, cycloalkylalkyl, alkoxy, or alkylthio, means an alkyl, 
cycloalkyl, cycloalkylalkyl, alkoxy, or alkythio group, respectively, substituted one or 

1 5 more times independently with a substituent selected from the group consisting of halo, 
hydroxy, and Cj-A alkoxy. By way of illustration, but wifliout limitation, ©camples 
include trifluoiomethyl, pentafluorostfayl, 5~fluoro-2-bromopentyl, 3-bydroxypropyloxy, 

4-bydw>xycyclohexyloxy,^^ ~ 

chlorocyclohexyl, and the like. Preferred substitutions include substitution 1-5 times with 

2 0 halo, each independently selected, or substituted 1-3 times with halo and 1-2 times 
independently with a group selected from hydroxy and C1-C3 alkoxy, or substituted 1-3 
times independently with a group selected from hydroxy and Q-C3 alkoxy, provided that 
no more than one hydroxy and/or alkoxy substituent may be attached through the same 
carbon. 

2 5 Tbe terms "substituted phenyl" and "substituted beterocycle" are taken to mean 

that the cyclic moiety in either case is substituted with one or more halo substituents, 
preferably one to five, each independently selected; or substituted with one or more 
substituents, preferably one to two substituents, independently selected from the group 
consisting of halo, C1-C4 alkyl, C1-C4 alkoxy, C1-C4 alkylthio, cyano, and nitro, wherein 

3 0 each alkyl, alkoxy and alkylthio substituent am be further substituted independently with 

Cj-Qr alkoxy or with one to five halo groups selected from fluoro and chloro; or 
substituted with one substituent selected from the group consisting of phenyloxy, 
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benzyloxy, pbenyithio, benzyHhio, and pyrimidinyioxy, wherein the phenyioxy, 
benzyloxy, phenylthio, benzylfWo, and pyrimidinyioxy moiety can be further substituted 
with one to two substituents selected from the group consisting of halo, Cj-Cs alkyl, and 
Q-C2 alkoxy; or substituted with one substituent selected from the group consisting of 
5 Cj-Cj acyl and C1-C4 alkoxycarbonyl, and further substituted with zero to one substituent 
selected from the group consisting of halo, Cj-G* alfcyl, C1-C4 alkoxy, and C1-C4 
alkyithio. When a substituent is halo, preferred halo groups are fluoro, chloro, and 
biomo. 

In another embodiment, prefcjTed substitutions for "substituted phenyl" and 
1 0 "substituted heterocycle 11 include substitution with one or more halo substituents, 
preferably one to five, each independently selected; or substituted with one or more 
substituents, preferably one to two substituents, independently selected from the group 
consisting of halo, C1-C4 alkyl, C1-C4 alkoxy, cyano, and nitro, wherein each alkyl and 
alkoxy substituent can be further substituted independently with one to five halo groups 
1 5 selected from fluono and chloro. . 

The terms "gem-", "geminaT, or "geminate** refer to two identical substituents 
bonded to a common carbon atom, as for example, but without limitation, gem-methyl, 
meaning two methyl groups bound to a common carbon atom, as for instance in a 2,2- 
dimethylpiperinyl group or a 3,3-dimelbylpiperinyl group. 
2 0 Abbreviations used herein are defined as follows: 

BINAP means 2^*-bis(diph€ajylpbosphino)-l,l TrinaphthyL 

Collidine means trimetbyipyridine. 

DMF means N,N-dimethylfonnanude. 

DMSO means dimethylsuifbxide. 

2 5 FMOC means a 9-fluorenylmethoxycarbonyl moiety, 

HATU means CM7-AzabeDZOtriazol-l -yl^N^^^^tetramethyliuOTium 
bexafluorophosphate. 

MTBE means methyl f-butyl ether. 
NMP means N-methyl-2-pyrrolidinone 

3 0 Pdz(dba) 3 means tris(diT3en2ylidineacetone>d^alladium(0). 

SCX column or cartridge, as used herein, refers to a Van an Bond Elute® silca 
based strong cation exchange resin column or disposable cartridge. 

9 
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/-Boo means a /err-butoxycaibonyl moiety. 
• THF means tetrahydroftran. 

The term "amino protecting group" as used in this specification refers to a 
substituent commonly employed to block or protect the amino functionality while reacting 
5 other functional groups on the compound Examples of such amino-protecting groups 
include the fonnyl group, the trityl group, the phthalimido group, the acetyl group, the 
trichloroacetyl group, the chloroacetyl, bromoacctyl, and iodoacetyl groups, urcthane-type 
blocking groups such as benzyloxycaibonyl, 9-fluorenylmefhoxycarbanyl ("FMOC"), /- 
butoxycarbonyl (r-BOC), and the like; and like amino protecting groups. The species of 

1 0 amino protecting group employed is not critical so long as the derivatized amino group is 
stable to the conditions of subsequent reactions on other positions of the molecule and can 
be removed at the appropriate point without disrupting the remainder of the molecule. 
The selection and use (addition and subsequent removal) of amino protecting groups is 
well within the ordinary skill of the art. Further examples of groups referred to by the 

15 above terms are described by T.W. Greene and P. G. M. Wuts, ''Protective Groups in 
Organic Synthesis", 3 s6 edition, John Wiley and Sons, New York, NY, 1999, chapter 7, 
hereafter referred to as "Green£\ 

_ _ .Hie team "pharmaceutical" or "pharmaceutical^ acceptable" when used herein as 
an adjective, means substantially non-toxic and substantially non-deleterious to the 

20 recipient 

By "pharmaceutical composition" it is further meant that the carrier, solvent, 
excipients and salt must be compatible with the active ingredient of the composition (e.g. 
a compound of formula I). It is understood by those of ordinary skill in this art that the 
terms "pharmaceutical formulation** and "pharmaceutical composition" are generally 

2 5 interchangeable, and they are so used for the purposes of this application. 

The term "add addition salt" refers to a salt of a compound prepared by reaction 
of fee compound with a mineral or organic acid. The compounds of the present invention 
form pharmaceutical^ acceptable add addition salts with a wide variety of organic and 
inorganic acids and include the physiologically acceptable salts which are often used in 

3 0 pharmaceutical chemistry. Such salts are also part of this invention. A "pharmaceutically- 

acceplable (add) addition salt 11 is formed from apharmaceutically-acceptable add as is 
well known in the art Such salts indude the pharmaceutical^ acceptable salts 

10 
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exemplified in Berge, SJM, BigMey, LJD., and Mankhouse, D.C., J. Pkarm. Sci. t 66:1 , 
(1 977), which are well known to those skilled in tbe°art. 

The pharmaceutical^ acceptable acid addition salts of the invention 
are typically formed by reacting a compound of formula I wife an equimolar or excess 
5 amount of add Alternatively, some compounds may form hemi-salts by reacting the 
compound wife the desired acid in a 2:1 ratio, compound to acid. 

Inorganic acids commonly employed to form such salts include hydrochloric acid, 
hydrobromic acid, hydroiodic add, sulfuric acid, phosphoric acid, and the like. Organic 
adds commonly employed to fonn such salts include e-toluenesulfonic add, 

1 o methanesulfonic add, oxalic add, g-bromophenylsulfonic add, carbonic add, sucdni c 
add, citric add, benzoic add, acetic add and fee like. Examples of such 
phannaceutically acceptable salts feus are fee sulfate, pyrosulfate, bisulfete, sulfite, 
bisulfite, phosphate, monohydrogenphosphate, dihydrogenphosphate, metaphospbate, 
pyrophosphate, chloride, bromide, iodide, acetate, propionate, decanoate, caprylate, 

1 5 acrylatc, formate, isobutyrate, caproate, heptanoate, propiolate, oxalate, raalonate, 
succinate, hemisucdnate, suberate, sebacate, fumarate, maleate, butyne-1 ,4-dioate, 
bexyne-1 ,6-dioate, benzoate, chlorobenzoate, methylbenzoate, dinitrobenzoate, 
hydroxjdjja^zoate^mfithaxyberizoate, pbfealats* sulfonate^xylenesulfonatc, phcnylacetate, 
pbenylpropionate, phenylbutyrate, citrate, lactate, P-hydroxybutyrate, glycollate, tartrate, 

20 mefeanesulfonate, propanesulfonate, naphthalene- 1 -sulfonate, naphthalene-2-sulfonatc, 
manddate and fee like. 

The term "effective amount 9 means an amount of a compound of formula 1 which 
is capable of activating 5 -HT 1F receptors and/or inhibiting neuronal protein extravasation. 
It is understood feat compounds of fee present invention may exist as stereoisomers. As 

25 such, all enantiomers, diastereomers, and mixtures thereof, are included within the scope 
of the present invention. Where spedfic stereochemistries are identified in this 
application, the Cahn-Prelog-Ingold designations of (R> and (S> and fee cis and trans 
designation of relative stereochemistry are used to refer to spedfic isomers and relative 
stereochemistry. In addition, arbitrary designations of "cis isomer 1 n , "cis isomer 2" 

3 0 "trans isomer P, or "trans isomer 2" are used to distinguish resolved stereoisomers of 
compounds having 1 wo chiral centers wife known cis or trans configurations, but for 
which fee absolute stereochemistry has not been determined (i.e. it is unknown whether 

11 
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the specific compound is the (R»R) or (S,S) cis isomer, or the (R,S) or (S,R) trans 
isomer). While all enantiomcrs, diastereomers, and mixtures thereof, arc contemplated 
within the present invention, preferred embodiments are single enantiomers and single 
diastereomers. 

While all of the compounds of the present invention arc useful as 5-HTif agonists, 
certain classes are preferred, as for example, compounds having any of the following 
enumerated selections of substituents: Compounds wherein 

1) R l is phenyl, substituted phenyl, heterocycle, or substituted heterocycle; 

2) R 1 is substituted phenyl; 

3) R' is mono- or di- substituted phenyl wherein the substituents are 
independently selected from halo, Ci-C? alkyl, Cj-CU alkoxy, 
trffluoromeflryl, trifluoromethoxy, trifluoroethoxy, phenyloxy, beazyloxy, 
cyano, and nitro; 

4) R 1 is mono- or di- substituted phenyl wherein the substituents are 
independently selected from halo, C1-C2 alkoxy, trifluoromethyl, 
trifluoromethoxy, and trifluoroethoxy; 

5) R 1 is mono- or di-substituted phenyl herein the substituents are 
independently selected from halo, trifluoromethyl, and trifluoromethoxy; 

6) R 3 is mono-, di- or tri-halo substituted phenyl; 

7) R* is heterocycle or substituted heterocycle; 

8) R 1 is heterocycle or substituted heterocycle wherein the heterocycle is 
selected from the group consisting of fiiranyl, thiophenyl, pyrrolyl, 
pymolidinyl, pyridinyl, N-methylpynolyl, oxazolyl, isoxazolyl, pyrazolyl, 
iraidazolyl, triazolyl, oxadiazolyl, thiadiazolyl, thiazolyl, thiazolidinyl, N- 
acetyltbiazolidinyl, pyrimidinyl, pyrazinyl, pyridazinyl, isoqninolinyl, 
benzoxazolyl, ben2odioxolyl, benzothiazolyl, quinolinyl, benzoftranyi, 
benzothiopbenyl, indoiyl; 

9) R 1 is a substituted or unsubstituted heterocycle wherein the heterocycle is 
selected from the group consisting of pyridinyl, indoiyl, benzofuranyl, 
faranyl, thiophenyl, benzodioxolyl, and thiazolidinyl; 

1 0) R 1 is a substituted or unsubstituted heterocycle wherein the heterocycle is 
selected from the group consisting of pyridinyl and thiophenyl; 
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11) R 1 is mono-, di-, or tri- halo-substituted heterocycle, each halo group being 
independently selected; 

12) R* is mono- or di- substituted heterocycle, wherein one of the substituents is 
selected from the group consisting of C1-C2 aBcoxy, phenoxy, and 

5 phenylthio; 

1 3) R 3 is mono-substituted heterocycle, wherein the substituents is halo or nitro; 

14) R 1 is mono-halo substituted heterocycle; 

1 5) R 3 is unsubstituted heterocycle; 

16) R 2 is hydrogen or Cj-C 3 alkyl; 
10 17) R 2 is hydrogen or methyl; 

1 8) R 2 is pyrazolyklkyl or N-substituted pyrazolylalkyl; 

1 9) R 2 is pyrazol-4-yI-ethyl; 

.20) R 2 is 1 -(C1-C3 alkyl)pynizol-4-yl-ethyl; 

21) R 3 is hydrogen; 

15 22) R 3 is methyl; 

23) R 3 is ethyl; 

24) R 4 *, R 4 * 5 , and R 40 if present, are each hydrogen; 

25)L_OnaofR 4a ,R 4 ! , > .orJl 4 iif present^* halo; „ ... 

26) One of R 4 *, R 4b , or R 40 if present, is fluoro or chloro; 

20 27) One ofR^R 45 , or R 4c if present, is Q-Csalkyl; 

28) R 5 is hydrogen; 

29) R 3 isC 3 -C 3 alkyl; 

30) R 5 is methyl; 

31) R* is hydrogen; 
25 32) R 6 is methyl; 

33) R 6 is gem relative to R s ; 

34) R 6 is gem-methyl relative to R 5 ; 

35) R 5 is methyl and R 6 are gem-methyl relative to R 5 ; 

36) R 3 is hydrogen or methyl, R 48 , R 4 *, and R 40 if present, are hydrogen or 

3 0 halogen, R 5 is hydrogen or methyl, and R 6 is hydrogen or gem-methyl wife 
toR 5 ; 
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37) R 3 is hydrogen or methyl, R 4a , R 4b , and R 4c if present, are each hydrogen, R 5 
is hydrogen or methyl, and R 6 is hydrogen; 

38) R 2 is hydrogen or CrC* alkyl, R 3 is hydrogen or methyl, R 4a , R 4b , and R 4 * if 
present, arc each hydrogen or halogen, R 5 is hydrogen or methyl, and R 6 is 

5 hydrogen or gem-methyl with to R 5 ; 

39) R 2 is hydrogen or C r C 3 alkyi, R 3 is hydrogen or melbyl, R 4 *, R 4b , and R 4 * if 
present, arc each hydrogen, R 5 is hydrogen or methyl, and R 6 is hydrogen; 

40) R 2 is hydrogen or methyl, and R 3 , R 4 *, R 4b , R* if present, and R 5 are each 
hydrogen; 

10 41) R 2 is hydrogen or methyl, and R 3 is methyl, and R 4 *, R 45 , R 4 * if present, and 

R 5 are each hydrogen 

42) R 3 is mono-, di-, or tri-substituted phenyl wherein the substituents are 
independently selected from halo, C|-C 2 alkoxy, trifluoromethyl, 
trifluoromethoxy, and trifluoroethoxy, R 2 is hydrogen or methyl, and R 3 , 

1 5 R 48 , R 4b , R 4 * if present, and R 5 are each hydrogen; 

43) R 3 is a substituted or tmsubstituted heterocycle selected from the group 
consisting of pyridinyl, indolyl, benzofuranyl, furanyl, thiophenyl, 

. hgnzodfoxolyj^and. thiazolijdinylJBLiisJaydipgen orjcaethyl, andJR 3 , K\ 

R 4b , R 4 * if present, and R 5 are each hydrogen; 

2 0 44) R 1 is mono-, di~, or tri-substitutcd phenyl wherein the substituents are 

independently selected from halo, R 2 is hydrogen or methyl, and R 3 , R 4 *, 
R 4b R 4e if presentj and r5 m eacjj hydrogen; 

45) the compound is an add addition salt; 

It will be understood that the above classes may be combined to form additional 
25 preferred classes, as for example the combination of preferred selections for two or more 
substituents. Illustrative examples of combinations of preferred classes forming 
additional preferred classes are: 

46) the combination of any one of preferred classes 1 0) through 1 5) with 
preferred class 8); 

3 0 47) flic combination of any one of preferred classes 1 0) through 1 5) with 

preferred class 9); 
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48) 

49) 
47) 

S 50) 

- 51 ) 
52) 

10 

53) 
54) 

15 55) 
56) 
57) 

20 

58) 

59) 
60) 

25 61) 
62) 
63) 

64) 

30 

65) 
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the combination of any one of preferred classes 1) through 15), 46), or 47) 
with preferred class 16); 

the combination of any one of preferred classes 1) through 15), 46), or 
with preferred class 1 7); 

the combination of any one of prefejred classes 1) through 15), 46), or 47) 
with preferred class 21); 

the combination of any one of preferred classes 1) through 15), 46), or 47) 
with preferred class 22); 

the combination of any one of preferred classes 1) through 1 5), 46), or 47) 
with preferred class 24); 

the combination of any one of preferred classes 1) through 1 5), 46), or 47) 
with preferred class 26); 

the combination of any one of preferred classes 1) through 15), 46), or 47) 
with preferred class 27); 

the combination of any one of preferred classes 1) through 1 5), 46), or 47) 
with preferred class 28); 

the combination of any one of preferred classes 1) through 15), 46), or 47) 
.with preferred class 30) and 31); 

the combination of any one of preferred classes 1) through 1 5), 46), or 47) 
with preferred class 30) and 32); 

the combination of any one of preferred classes 1) through 15), 46), or 47) 
with preferred class 30) and 34); 

the combination of preferred classes 48) with preferred class 21); 

the combination of preferred classes 48) with preferred class 22); 

the combination of preferred classes 49) with preferred class 21); 

the combination of preferred classes 49) with preferred class 22); 

the combination of any one of preferred classes 59) through 62) with 

preferred class 24) and 28); 
# 

the combination of any one of preferred classes 59) through 62) with 
preferred class 26) and 28); 

the combination of any one of preferred classes 59) through 62) with 
preferred class 27) and 28); 
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66) the combination of any one of preferred classes 59) through 62) with 
preferred class 24), 30), and 3 1 ); 

67) the combination of any one of preferred classes 59) through 62) with 
preferred class 26), 30), and 3 1); 

68) the combination of any one of preferred classes 59) through 62) with 
preferred class 27), 30), and 31); 

69) the combination of any one of preferred classes 59) through 62) with 
preferred class 24), 30), and 32); 

70) the combination of any one of preferred classes 59) through 62) with 
preferred class 26), 30), and 32); 

71 ) the combination of any one of preferred classes 59) through 62) with 
prefened class 27), 30), and 32); 

72) the combination of any one of preferred classes 59) through 62) with 
preferred class 24), 30), and 34); 

71 ) Ihe combination of any one of preferred classes 59) ftrough 62) with 
preferred class 26), 30), and 34); 

72) the combination of any one of preferred classes 59) through 62) with 
preferred class.27), 30),. and 34). _ 

In addition to those compounds presented in the examples, the following 
compounds further illustrate the scope of the present invention: 

1) N-[3-(l ~methyl-piperidin^yloxy>phenyI^ 

2) N-[3-(l ~methyl-piperidii)^)foxy)-pyri 

3) N-[3-(l ~mcthyI-piperidm^yloxy)-p)Tidm^ 

4) N-[3-(piperidin^yloxy)-phenylJ-3-c^^ 

5) N-[3-(l -methyl-piperidin^yloxy)^hrayl]-2-pynt>lecaiboxamide; 

6) N-f3-(l^yl-piperidin^yloxy)-pyridinyl]-2-^ 

7) N-[3-(l-methyl-piperidin-4-y]oxy)-phenyl]-4-f3uoro-2- 
pynolecarboxamide; 

,8) N-[3^peridin^y)oxy)-pheny]]-3-pynol^aiboxamide; 
9) 2,4,6-Trifluoro-N-[4-mcthyl-3^1-m^ 
benzamide 
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1 0) N-[3-(l -E&yJ-piperidiiH^yloxy)^methyI-phen^^ 
benzamide 

1 1) 2-Ch]om-4-fluoro-N-methy]-N-[6-( 1 »nieth>d-piperidin^yloxy>p>Tidin-2- 
yl]-benzamide 

5 12) 2-Chloro-6-fluoro-N-nictbyl-N-[6-( 1 -methy]-pipeTidin^y]oxy)«pyridin-2- 

yl]-benzamide 

1 3) 2«ChlorcKN-[6-(] -ethyl-piperidin^yloxy>pyrid^ 
methyl -benzamide 

14) 2-ChJoro-N-[6-(1 ^y]-piperidiii^y]oxy>pyridii>2-y]]^f3uoro- 
10 benzamide 

15) 2-CMoK>-*H6^1-etIiy]-pi^^ 
benzamide 

1 6) 2-^oro^fluorcKN46^1-pCT^ 
benzamide 

15 17) N-[6<l<ycloprqpytaeto^^ 

trifluoro-benzamide 

18) N-[6<]^dopropy]methy^ 
^ benzamide. — 

19) 2 f 4,6-Trifluaro->I-[3-<l ^3-trimetbyl-piperidin-4-yloxy)-phen>^]- 
20 benzamide 

20) 2 9 4,6-Trifluoro-N-[6-(l ^^-trimeth)d-piperidin^yloxy)-pyridin-2-y^ 
benzamide 

21 ) 2,4,6-Trifluoro-N-[3^ A3-trimetbyl-piperidii>4^ 
benzamide 

25 22) 2,4^Triflubro-N-[6-<l ;tf -trimethyH>fr^ 

benzamide 

23) 2-CMoro^flucTO-N-[2-fhiaro-3-{l -methyl-pip»idin-4-ylsulfany])- 
phenylj-benzamide 

24) 2«Chlon>4-fluon)-N-[2-fliJon)-3-(l -methyl-piperidin-4-y]oxy>pheny]]- 
30 benzamide 

25) 2-CWoro^flucxro-N-^ 
phenylj-benzamide 
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26) 2<M<Ht>^f]uon>-N^^ 
trifltioromethyl-phcnyl>bcnzamide 

27) 2^oro-N-[3<l,4HBmet^ 
benzamide 

5 28) 2-Ch1oro-N-[6-(l ,4-dime*hyl-piperi<fa^ 

benzamide 

29) 2,4 % 6-Trifluoro-N-^ 
benzamide 

30) N-[3-(] ^Dimethyl-piperidi^ 
10 benzamide 

31) N-[3^13-Dime%l-pipOT 
benzamide 

32) 2-Chloro-N-f 2^-difluoro-3-( 1 -methyl-piperidin-4-yloxy>phenyl]- 
benzamide 

1 5 33) 2-Chloro-N-[2 J 5-difliioro-3-( 1 -methyl-piperidin-4-y]sulfanyl>phenyl]- 

benzamide 

34) 2-CWoro-N-[3-(l ,4-dimcthyli>iperidin^ylsu]^^ 

35) 2-Ch1oro-N-[3-(2-ethyM -methyl-piperidin^yJoxy)-pheiiyl]-benzaji3ide 

36) N-[6-(l ,3-Wraetbyl-pipericHn^ylsri^^ 

20 benzamide 

i 

37) N-[6-(l 3-Dimethyl-piperidin^y^ 
benzamide 

38) N-[6-(] ,2-Dimetoyl~piperid^ 
benzamide 

25 39) 2-Chloro-N-[6-(l^imethyl-piperidm4-ylsul^ 

fluoro-benzamide 

40) 2-C^oro^flaoro-N-[M2-m^ 
benzamide 

41 ) 2,4,6-Trifluon>-N-[6^^^ 
30 benzamide 

42) N-[6<2>Dimethyl-piperitf 
benzamide 
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The compounds of the present invention may be synthesized through a 
condensation of the desired 1,3-dihalobenzene or 2,6-dihalopyridme with the appropriate 
N-protected or N-substituted 4-hydroxypiperidme or piperidine-4-thiol, followed by 
5 amine substitution of the remaining phenyl or pyridinyi halogen and amide formation wife 
an appropriate R'-acylchloride (see Schemes 1-4), Suitable reaction conditions for the 
steps of these schemes are well known in the art and appropriate substitutions of solvents 
and co-reagents are within the skill of the art. likewise, it will be appreciated by those 
skilled in the art feat synthetic intermediates may by isolated and/or purified by various 
1 0 well known techniques as needed or desired, and feat frequently, it will be possible to use 
various intermediates directly in subsequent synthetic steps with little or no purification. 
All substituents, unless otherwise indicated, are as previously defined, and all reagents are 
well known and appreciated in the art. (PiperidinyIoxy)phenyl compounds of fee present 
invention can be synthesized according to Scheme 1 : 

15 

Scheme 1: 




where R 1 * 7 are as defined above; and R B is C1-C3 aDcyl optionally substituted with 
20 one to three fiuoro, C3-Q cycloalkyl-CrC3 alkyl, or a group of formula II 
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or an amino protecting group. 

Typically Che appropriate N-substitued or N-protected piperidin-4-ol in a suitable 
5 solvent, such as DMF, DMSO, NMP, and the like, is added to a suspension of sodium 
hydride, and heated, as for example, between about ambient temperature to about 1 00 # C, 
preferably at about 50*C, typically for about 30-90 minutes, say about 45 minutes. 1 - 
bromo-3-fluorobenzene is then added and allowed to react for several hours to overnight 
at about ambient to 1 00"C, preferably at about The reaction is quenched, as for 
1 0 ©cample by the addition of water or other suitable means. The 3-bromophenoxy-4- 
piperidine intermediate may be worked up by common procedures, as for example, 
solvent removal, extraction procedures, and/or further purification by chromatography, 
etc. 

• Next, the bromophenoxypiperidine intermediate is animated at the benzo 3- 
1 5 position, as for example, by reacting' the intermediate with (jOBINAP, Pd^dba^, 

benzhydrylideneamine, and sodium tertbutoxidc in a suitable solvent, such as toluene or 
the like, under an inert atmosphere for about 1 to about 3 hrs., say about 2 hours, at about 
50*C to 100'C, say about 80*C. The resulting 3^iperidin-4-yloxy>phenylamine 
intermediate may then be isolated and purified by common procedures such as, but not 
2 0 limited to, solvent removal, extraction, and/or chromatography, etc. 

Compounds wherein R 3 is hydrogen can then be synthesized by condensation with 
the desired R'-acylchloride. Typically, an appropriate 3-(piperidin~4-y]oxy)-phenyiamme 
intermediate is reacted with an appropriate R'-acylchloride, in an appropriate solvent, 
such as dioxane, pyridine, DMF, or the like, at between about ambient temperature and 
2 5 about 1 00*C, preferably between about 50*C and about 1 00*C, until the reaction is 
complete, as for example, between about 1 hr. and about 4 hrs., say about 2 his. The 
reaction is then quenched by addition of an acid and the final product purified by normal 
work-up procedures. 
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Alternatively, the R 1 moiety may be added by amide bond formation by reacting 
the 3-{piperidiii^ intermediate with the appropriate R ! -caiboxylic 

acid. Typically, the desired amine intermediate is reacted with the appropriate R 1 - 
carboxytic acid, with HATU and collidine, in an appropriate solvent, such as dioxane, 
5 pyridine, DMF, or the like, at between about ambient temperature and about 1 00°C, 
preferably at about room temperature, until the reaction is complete, as for example, 
between about 1 and about 4 hrs., preferably about 2 hrs. The reaction is then quenched 
by addition of an acid, as for example, acetic acid in methanol, and the final product 
purified by-normal work-up procedures, 

1 0 (Piperidinylsulfanyl)phenyl compounds of the present invention may be 

synthesized in the analogous manner to the methods for synthesizing 
(piperidinyloxy)pbenyl compounds described above by substituting the appropriate 
piperidinetbiol intermediate for the piperidinol intermediate. 

(Piperidinyloxy)pyridine compounds of the present invention may be prepared via 

1 5 Scheme 2, utilizing either 2,6-dicWoropyridine or 2 t 6-dibromopyridine. 



Scheme 2: 




20 where the substituents are as defined above. 

The appropriate isomer/racemate of the piperidinol intermediate is reacted with 
NaH in a suitable solvent, as for example, NMP or the like, at from about ambient 
temperature to about 100°C for about 2-3 hours, or until the release of hydrogen gas is no 
longer observable. 2,6-Dibromopyridine is added and the mixture reacted at about 

2 5 ambient temperature to about 1 00°C for about 1-5 hr. The reaction mixture is then 

cooled to about ambient temperature and quenched with saturated aqueous NaG aq. The 
product can be worked up with well known procedures, such as solvent removal, 
extraction, silica gel purification, chromatography, etc. 
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The 2-lmimo-6^iperidin^yJoxy)p>oidine can be animated by various known 
methods, including reaction with with an excess of 7 M NH3, with an appropriate catalyst, 
such as copper (I) oxide, or the like, , in a suitable solvent, such as ethyleneglycol, NMP, . 
and the like, preferably under pressure, as for example in an autoclave. The 2-amino-6- 
5 (pipcridin-4-yloxy)pyridine intermediate may then be isolated and purified by known 
methods, as for example, solvent removal, extraction, , and/or chromatography, etc. 

These two initial steps can alternatively be run substituting 2,6-dichlorqpyridine 
for 2,6-dibromopyridine. 

The final condensation step with an appropriate R 1 acylchloride or R 3 carboxylic 
10 acid is as for the 3-aminophenoxypiperidine analogs described above. 

0^cridinylsulf^)pyridinyl compounds of the present invention can be made by 
the analogous procedures, utilizing (he corresponding piperidinethiol intermediate in 
place of the piperidinol intermediate. 

(Piperidinylsulfenyl)phenyl compounds of the present invention may also be 
1 5 synthesized according to Scheme 3 : 



Scheme 3: 




2 0 where the substitnents are as defined above. 



22 

BNSDOCID «WO_ 200408438QMJ > 



WO 2004/094380 



PCT/US2004/0092R3 



Typically, 3-amino-benzenethiol is reacted with an appropriate N-substituted or N- 
protected-4-chloropiperidine intermediate and cesium carbonate in a suitable solvent, 
such as DMF, DMSO, or the like, at between about ambient to about 1 00 P C, say about 
80°C, for several hours, as for example, about 12 to about 24 hrs., say about 1 8 hrs. The 
5 3^iperidin^ylsulfenyl)phenylamine intermediate may then be isolated and purified by 
well known procedures such as filtration, extraction, solvent removal, chromatography, 
etc. 

The 3-(piperidin^ylsulfmty))phenylamine intermediate may then be used in a 
condensation reaction with an appropriate R'-acyichloride or R J -carboxy]ic acid as with 

10 the corresponding 3-(piperidin-4-yloxy)phenylamine intermediates described above. 

If, in any of the above syntheses, the piperidinyl nitrogen is protected by an amino 
protecting group, this group is removed after the condensation reaction with the 
R'-acylchloride or R J -carboxyIic acid. The piperidinyl nitrogen can then remain as a 
secondary amine for compounds of the present invention wherein R 2 is hydrogen, or it 

15 may be further alkylated by known procedures toprovide compounds of the present 

invention wherein R 2 is Cj-C 3 aDcyl, C 3 -C 6 cycloalkyl-C]-C 3 alkyl, or a group of formula 
D 




d' 

A typical alkylation reaction would react the secondary amine with an appropriate 
2 0 aldehyde, glacial acetic add or trifluoroacetic acid, and sodium cyanoborohydride, in an 
appropriate solvent, such as methanol, wherein an appropriate aldehyde is one which will 
react with the secondary amine to provide the desired R 2 substiuent, as by way of 
illustration, N-methylpyrazol-4-ylethanaI for compounds having N-methylpyrazol-4- 
ylethyl as the R 2 substituent. 
2 5 (Piperidinyloxy)phenyI compounds of the present invention wherein R 3 is C1-C3 

alky] can be synthesized by reacting the 3^iperidin^yloxy/thio)pha3ylaniine or 3- 
(piperidin^yloxy/thio)pyridinyJannne intermediate with the appropriate aldehyde or 
ketone, (i.e. formaldehyde, acetaldehyde, propanal, or propan-2-one, for compounds 
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wherein R 3 is methyl, ethyl, propyl, or isopropyl, respectively, in an appropriate solvent, 
as for example, methanol, for about 2 to about 4 hrs., say 3 hrs. Sodium borohydride is 
then added and the mixture reacted for several hours to overnight. The reaction is then 
quenched with acid and the resulting N~alkyW-(piperidin^ or N- 

5 alkyl-3«<piperidm^ylox^ intermediate may be isolated and purified 

by common methods, as for example, solvent removal, filtration, extraction, 
chromatography, etc. 

The N-alkyl-3-(piperidin^yloxy/thio)pheny]aininc or N-alkyl-3-(piperidin-4- 
yloxy/tbo}pyridinylamine intermediate is then used in a condensation reaction with an 

10 appropriate R'-acylchloride, as described above, to provide the product compound. 

(Piperidmyloxy)pyridinyl compounds where R 3 is other than hydrogen can be 
made by running the amination step as described above, with the 3-bromo-(piperidm-4- 
yloxy)pyridinyl intermediate and an excess of the appropriate alkylamine, rather than 
ammonia (e.g. methylamine, ethjiamine, propylamine, or isopropylamine to produce 

1 5 compounds having an R 3 substituent of methyl, ethyl, n-prppyi, and isopropyl 

respectively). The 2-aIkyiamino^(piperidin^yloxy)pyridine intermediate may then be 
used in the final condensation step with an appropriate R 1 acylchloride as described 
above. 

Compounds wherein R 4 ", R 4 *, and/or R 46 if present, is other than hydrogen can be 
2 0 synthesized utilizing the corresponding R 4 ®, R 4 *, and/or R 4 * -substituted I -bromo-3- 

fluorobenzene or 2,6-dibromo/chloropyridine in the initial condensation reaction with the 
4-piperidinol intermediate as described above. 

Alternatively, compounds wherein R 4a , R 4b f or R 4 * if present, is other than 
hydrogen can also be synthesized utilizing the corresponding R 4 *, R 4b , or R^-substituted 
2 5 1 -fluoro-3-ratrobenzene or 2-fluoro-6-nitropyridine in the respective initial condensation 
reactions with the 4-piperidinol intermediate. The resulting R 4 -substituted-l-(piperidin- 
4yloxy/thio>3-nitrobenzene or R 4 -substituted-l-(piperidin^yloxy/^ 
intermediate is then reduced to the desired R 4 -substituted-3Kpiperidin-4yloxy/flijo>3- 
phenylamine or R 4 - substitmed-l^iperidin^yloxy/thio)^iMtropyridine intermediate, as 
30 for example, by refluxing the nitro intermediate with iron dust and hydrochloric acid in 
asuitable solvent, such as methanol or the like, for about 24-36 hr. The resulting amine 
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intermediate may then be isolated and purified by common methods, as for example, 
solvent removal, filtration, extraction, chromatography, etc. 

This amine intermediate is then used in a condensation reaction with an 
appropriate R^acylchloride, as described above, to provide the product compound. 
5 Compounds of the present invention wherein R 5 and R 6 are other than hydrogen 

can be synthesized by the above schemes utilizing the corresponding substituted 
piperidinyl starting reagents, which can be synthesized according to Scheme 4 as follows: 



Scheme 4: 



10 




where the substituents are as defined above. 



Typically, a racernic N-R -2-R -piperidin-4-one may be resolved into its 
enantiomers by chiral HPLC, as for example on a Chrralcel OD® or Chiralcel OJ® 
column (Daicel Chemical Industries, Ltd., Osaka Japan), followed by reduction of the 
15 ketone to provide the trans and ds diasteriomers of the selected 4~piperidinone 

enantiomer. The diasteriomers may then be further resolved by well known woric-up 
procedures as desired, and as is well appreciated in the art The analogous reactions can 
be run using the N-R 8 -3-R 5 substituted-piperidin-4-one starting reagents to produce N-R 8 - 
3-R 5 -piperidin-4-ol intermediates. 
..20 Various methods for reduction of the ketone to a hydroxy group are well known in 

the art and the ordinarily skilled chemist will appreciate the advantages and limitation of 
the various methods with regard to selection of R 2 or the N-protecting group desired. 
Typical reduction reactions include treatment with sodium borohydride, Hh with a Pd/C 
catalyst, or with lithium aluminum hydride, in an appropriate solvent, such as absolute 

25 



BNSDOCtD <WO^^gMM09 43 a o ft 1 JL> 



WO 2004/094380 



PCTAJS2OII4/009283 



ethanol, tstrahydrofiiran, and the like, will reduce the ketone into trans- and cw-hydroxy 
. isomers. 

Alternatively, a degree of stereoselectivity may be achieved in the reduction 
reaction by treatment with chirally selective reducing agents such as lithium tri-terf- 
5 butoxyaluminum hydride, lithium tri-sec-butylbordiydride (e.g. L-Selectride™, Sigma 
Chemical Corp.), diisobutyJaluminum hydride, and the like. The stereoisomer enriched 
products can then be further purified by other known methods. 

Various methods may be used to resolve stereochemically enriched/pure 
intermediates including chromatographic separation on chiral separation media and 
10 stereoselective crystallization. 

Compounds wherein R 6 is other than hydrogen can be made from the 
appropriately substituted piperidfa-4-ol intermediate in the analogous manner, as for 
example reduction of 2A{R 2 /N-protected> or 23»(R 2 /N-protected)-trisubstituted- 
piperidin-4-one to the corresponding racemic 4-hydroxypiperidine intermediates. 

15 

The following Preparations and Examples are provided to better elucidate the 
practice of the present invention and should not be interpreted in any way so as to limit 
the scope thereof. Note that when the "isomer 1 n and isomer T nomenclature is used, 
the absolute stereochemistry is not known. In those situations, the stereochemistry shown 
20 in the structure is to accurately indicate the resolution of one ris or one rrcas 

configurations, but not the accurate *R W oar M S" absolute stereochemistry of the chiral 
centers for that resolved isomer, the absolute configurations may be the opposite of that 
shown. Hence, one resolved isomer is arbitrarily designated "isomer 1", leaving the 
opposite isomer to be designated "isomer 2 W , Where the absolute stereochemistry is 

2 5 known, the appropriate R/S nomenclature is used. 

Preparation 1. 2-Methyl-4-oxo-piperidme~ 1 -carboxylic acid tert-butyl ester isomers 1 
and 2 

Isomer 1 Isomer 2 

3 0 (Absolute stereoconfiguration is depicted arbitrarily.) 
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Resolve racemic -carboxylic acid tert-buty] ester 

(1 5.0 g) using a chiralpak AD™ (4.6 x 250nm) column, eluting with absolute ethanol at a 
flow rate of 1.0 mL/mimite (UV^Onm) to obtain isomer 1 (5.28 g, 35%) and isomer 
2(5.01 g, 33%). 'HNMR (CDQ3): 4.7 (m, 1H), 4.2 (m, 1H), 3.3 (m, 1H), 2.7 (m, 1H), 2,5 
5 (m, 1H), 2.3 (m, 1H), 2.2 (m, 1H), ] .5 (s, 9H), 1 2 (d, 3H); identical for both isomers. 

Preparation 2. 4-Hydroxy-2-methyl-piperito acid rerf-butyl ester 

isomer 1 and cis isomer 1 

Isomer 1 trans Isomer 1 els Isomer 1 

Combine 2~methy]-4-oxo-piperidme-l -caiboxyiic acid /ert-butyj ester isomer 1 
(1 0.0 g, 46.89 mmol), absolute ethanol (200 mL), and sodium borohydride (2.66 g, 70.33 
mmol) with stimng. After 2 hr., concentrate the reaction mixture and then partition Ae 
residue between water (1 00 mL) and 1 :1 bexaneretbyl acetate (1 00 mL). Separate the 
aqueous layer and wash with 1 :1 hexane:ethyl acetate (4x1 00 mL), combine the organic 
layers, wash with aqueous Nad solution, dry oyer sodium sulfate, filter and concentrate. 
Purify the residue by silica gel flash chromatography eluting with 7:3 hexanerethyi acetate 
to obtain the resolved trans isomer 1 (3.03 g, 30%) and cis isomer 1 (5.2 g, 52%). Trans 
isomer 1: J H NMR (CDCI3): 4.5 (m, 1H), 4.05 (m, 1H), 3.95 (m, 1H), 2.9 (m, 1H), 1 .9 
(m, 1H), 1.8 (m, 1H), 1.5 (m, 1H), 1.45 (s, 9H), 1.4 (m, 1H), 1 35 (m, 1H), 1.1 (d, 3H). 
Os isomer 1: J H NMR (CDCI3): 4.25 (m, 1H), 4.15 (m, 1H), 3.8 (m, 1H), 3,25 (m, 1H), 
1.8 (m, 1H), 1.65 (m, 3H), 1.4 (s, 9H), 1.3 (d, 3H). 

Preparation 3. 4-Hydroxy-2-methyl-pq5eridine- 1 -carboxylic acid tert-butyl ester trans 
isomer 2 and a? isomer 2 
25 

Isomer 2 cis Isomer 2 trans Isomer 2 



10 



15 



20 
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Combine 2-methyl-4-oxo-piperidine- 1 -carboxyh'c acid tert-bvtyl ester isomer 2 
(5.01 g, 23.49 mmol) and etbanol (100 mL). Add Lithium Aluminum Hydride (0.89 g, 
23.49 mmol) and stir at ambient temperature. After 2 far., quench the reaction with 
saturated potassium sodium tartrate solution (50 mL), extract with ethyl acetate 2 x 50 
5 mL), wash combined organic layers with aqueous NaG solution, dry over sodium sulfate, 
filter and concentrate. Purify the residue by silica gel flash chromatography eluting with 
7:3 bexanes: ethyl acetate to obtain trans isomer 2 (1 .04 g, 20%) and cis isomer 2(1 .24 g, 
25%). Trans isomer 2: J H NMR (CDC1 3 ): 4.5 (m, 1H), 4.05 (m, 1H), 3.95 (m, 1H), 2.9 
(m, 1H), 1.9 (m, 1H), 1.8 (m, 1H), 1 J (m, 1H), 1.45 (s, 9H), 1.4 (m, 1H), 1.35 (m, 1H), 
10 l.l(d,3H). 

Cis isomer 2: J H NMR (CDC1 3 ): 4.25 (m, 1H), 4.15 (m, 1H), 3.8 (m, 1H), 325 (m, 1H), 
1.8 (m, 1H), 1.65 (m, 3H), 1 .4 (s, 9H), 13 (d, 3H). 
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Preparation 4A. N^HS>pbenylefeyl>2-mefeylpiperidm^ diastereomeric mixture 

Dissolve aluminium chloride (2360 g, 1 7.7 mole, 1 .02 eq.) in cold methylene 
dichloride (1 1 .1 L) at -35°C under nitrogen- Add a solution of 2-/n»?^-crotonyl chloride 
5 (90% pure, 2000 g> 1 12 mole) in methylene dichloride (43 L) maintaining the 

temperature between -35°C and -30°C. Stirr the reaction mixture for 1 5 minutes. Add a 
solution of vinyltrimethylsilane (1 780 g, 17.76 mole, 1 .03 eq.) in methylene dichloride 
(4.3 L) over 45 minutes, maintaining the temperature at between -35°C and -30°C. Stirr 
the reaction mixture for 30 minutes at -30°C and then cool to below ~50*C to facilitate 

10 the hydrolysis step. Add the cold reaction mixture to a cold solution of potassium 
carbonate (3 2 Kg) in water (33.3 L) at -1 2°C. Warm the resulting mixture to room 
temperature and stirr vigorously for 1 5 minutes. Separate the layers and extract the water 
layer three times with /erf-butyl methyl ether (1 0 L, 5 L, 1 1 L). Pool the organic layers 
and wash with water (8 L). Dry the organic layer over MgS0 4 (350 g), filter and 

15 concentrate to yield the divinyDcetone intermediate (1860 g, 1 12.5%) as a brown residue. 

Dissolve S-(~)^-mefeyIbenzylamine (1870 g, 15.56 mole, 0.91 eq.) in acetonitrile 
(12 L) and add to a solution of aqueous NaHCCH (6L, 1100 g, 1 3.09 mole, 0.76 eq.). 
Cod the resulting white suspension to 16°C. Slowly add a solution of fee crude 
divinylketone (1 .645 leg, 17.1 1 moles) in acetonitrile (6 L) over 40 minutes. Stif the 

2 0 reaction mixture for 1 hour at reflux. Evaporate fee acetonitrile, add Cyclohexane (26 L) 

to fee resulting residue, and stir for 20 minutes. Separate the layers and wash the organic 
layer successively with water (3 L), 10% aqueous acetic acid (2.2 L), and water (3 L). 
Dry fee organic layer over MgS0 4 (500 g) and filter. Futher purify by plug-filtration 
through silicagel (1000 g), washing wife cyclohexane (3 L). Concentrate the cyclohexane 
25 filtrate under vacuum, to yield the title intermediate (typical 55:45) (2290 g, 10.53 mole, 
61%) as a yellow/red oil. 

Preparation 4B. NKMS>phenylefeyl>2(S>mefeyl^^ 

3 0 Dissolve di-p-toluoyl-D-tartaric acid (1 176 g, 8.23 mole) in acetone (5L). Slowly 

add a solution of NK1-Si*enylefeyl>2-<R/S>m (96%, 1863g, 

8.23mole) in acetone (5L), maintaining fee temperature between 1 8°C and 22°C. Heat 
fee reaction mixture under reflux for 1 hr. Cool fee stirred suspension to 20°C over 2.5 
hours. Filter off the solid, wash with acetone (5L), and dry at 50°C under vacuum to 
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obtain the title compound as the di-p-toluoyl-D-tartrate salt (3.7 kg, 74.5%, ratio 
(S f 2Sy(S,2R)«95/5). 

Combine the filtrates, concentrate to 4.7 kg, and reflux for 1 .5 hr. Cool the 
mixture to 20°C and stir overnight at 20°C. Filter off the solid, wash with acetone (3L), 
5 and dry at 50°C under vacuum, to yield additional title compound as the di-p-toluoyl-D- 
tartrate salt (460g, 9.3% ratio (S,2Sy(S,2R) 89 95/5XOverall recovery 78.8%). 

Suspend the N-(S>l-pbenyJetbyl-2(S>mefhyl^piperidinane di-p-toluoyJ-D~ 
tartrate (1200 g, 1 .99 mole) in a mixture of methyl-/^rt-butylether (3 L) and water (2.25 L) 
and cool to 13°C. Add a solution of NaOH (175 g, 4.38 mole, 22 eq.) m water (1050 ml) 
1 0 drop-wise to the suspension. Stir the solution 5 min. and then separate the aqueous layer. 
Wash the organic layer with water (1.5 L) followed by aqueous acetic acid (9%, 250 ml). 
Dry the organic layer over MgS04 (120 g), filter and concentrated under vacuum to 
provide the title compound as the free base (339 g, 77%). 

15 Preparations 4C. N-(HS>phenylethyl>2(R>metbylpiperidin-4-one 

N<HS)-phenyletoy])-2(S>m^ is epimerized to N-(1-(S)- 

jAenylcthyl>2(R>me£bylpiperidin-4-one by crystallization directed induced resolution of 
the diastereomers as follows: 

2 0 Add a solution of 1 -(1 -S-phenyleth>d>2(S>roe%lpiperidin-4-one (900 g, 4.1 4 

mole) in acetone (1 L) to a suspension of fumaric acid (432 g, 3.72 mole) in acetone 
(6.2 L) at 22°C. Heat the reaction mixture at 46°C to gradually Transform the mixture to a 
suspension. Distill off part of the solvent (3,6 L) and stir until the diastereoisomeric ratio 
(S,2R)/(S,2S) is 66/34 by PMR. The suspension is then stirred far 1 6 hr, at 20°C during 

2 5 which time fee ratio (S,2R)/(S,2S) increases further to 74/26. Cool the mixture to 5°C 
and stir for 2 hr. Filter off the solid, wash with cold acetone (1L» 5°C), and dry under 
vacuum to obtain the title compound (910 g, 66% yield, 91/9 diastereoisomeric ratio, 
44/56 diastereoisomeric ratio in the mother liquors). 

30 preparation 4D, 2-S-mcthyl-4-piperidmone hydrochloride 

Dissolve N-(S)~1 «phenylethyW-S-methyl*4-piperidinone (280 g, 1 .2885 mole) in 
acetic acid (1400 ml) under nitrogen in a hydrogenation flask. AddPd/C 10% (14 g), 
place the reaction mixture on a Parr apparatus, and hydrogenate under H2 (50 psi, 345 
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JcPa) for 3 hr. Filter off the catalyst and wash with acetic acid (100 ml). Concentrate the 
filtrates under vacuum to yield the title acetate salt as a brown residue (329-5 g, 150%). 

Dissolve 2-Methyl^piperidinone acetate (329.5 g, estimated 1 .2855 mole free 
base content) in isopropanol (1 L). Add 12N HQ (aqueous solution, 1 10 ml) and 
5 concentrate the resulting mixture under vacuum, Dissolve the residue in a mixture of 
toluene (2L) and isopropanol (2L) and concentrate again to obtain the hydrochloride salt 
as a very hygroscopic solid (204.5 g,106%). 

Preparation 4E. >toerf-bulyloxycajbonyi-2^ 

10 

Dissolve 2~Methyl-4-pjperidinone hydrochloride (200 & estimated 1.2855 mole 
free base content) in water (500 ml). Add the solution to a mixture of methylene 
dichloride (] L) and aqueous NaHCCb (180 gin 1.2 L water) at room temperature. Add a 
solution of di-terf-butyl dicarbonate (280 g, 1.28 mole) in methylene dichloride (500 ml) 

15 and stir the reaction mixture overnight at 20°C. Separate the water layer and extract twice 
with methylene dichloride (500ml). Combine the organic layers, wash with water (500 
mJ), dry overMgS04 (60 g), filter and concentrate under vacuum (276.5 g as red oil). 
Dissolve the oil in cyclohexane (1 L) and plug-filter through silicagel (300 g). Hute the 
silicagel with cyclohexane (2L) and 50/50 cyclohexane/ethyl acetate (1L). Concentrate the 

20 filtrates under vacuum to obtain the title compound as a yellow residue (261 g, 95). 

Alternatively, N-/^-butyloxycart>onyl-2-^ is prepared in a 

one-pot synthesis from N-(S>1 -phcny]etbyl-2-S-methyl-4-piperidinone as follows: 
Dissolve N-(S>l-phmylethyl-2-S-me%l-4-piperidinone (200 g, 0.9208 mole) in THF 
(200 ml), Add a solution of di-Jetf-butyl dicarbonate (214.7& 0.9838 mole) in THF (200 

25 ml). Place the reaction mixture under a nitrogen flow and add Pd/C (10% content, dry 
catalyst, 1 0 g). Pressurize the reactor three times with N 2 , followed by three times with 
H* Heat the reaction mixture to 50°C and hydrogenate overnight with stirring (3 bar Bb, 
^3.5 psi, ~300kPa, 300 ipm). Determine the end of the reaction by TLC analysis (silica 
plate, cyclofiexane/ethylacetate 50/50, complete disappearance of the starting product). 

3 0 Cool the reaction mixture to room temperature and purge the reator by pressurizing three 
times with N 2 . Filter off the catalyst using a celite pad and wash with THF (200 ml). 
Remove the solvent by evaporation (40°^ vacuum) to obtain the crude product as a 

r , 
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yellow oil (183.5 gram, 93%). 

Dissolve the crude product in n-hexane (200 mL) and stir overnight at 20°C 
Filter ofFthe solid, wash with n-hexane (50 mL), and dry under vacuum at 20°C to obtain 
the title compound (78 g, 39%). Concentrate the mother liquors under vacuum to 140 g 
5 residual. Cool the solution and stir overnight at 20°C Cool the resulting suspension to 
5°C and stir for 1 5 minutes. Filter offthe solid, wash with n-hexane (20ml) and dry under 
vacuum at 20°C to obtain additional title compound (30.6 g, 15%). 

Preparation S. l-Benzyl-3-methyl-piperidin-4-oL(all 4 isomers) 




Suspend lithium aluminum hydride (0.76 g, 20.0 mmol) in dry tetrahydrofuran 
(10 mL) and cool to 0°C. Add, dropwise with stirring, J-benzyI-3-metbyl-piperidin-4-one 
(4.06 g, 20.0 mmol) in tetrabydrofuran (20 mL). After 1 hr., quench with saturated 
potassium sodium tartrate solution. After 20 mm., extract with ethyl acetate (2x100 mL), 
1 5 wash the combined organic layers with aqueous Mad solution (1 00 mL), dry over sodium 
sulftie, filter, and concentrate to obtain the title compound (4.1 5 g, >1 00%). Mass 
spectrum (electrospray): m/z^O&l (M+l). 

Preparation 6. !-Ben2yI-cfa-3-methyl-piperidin-4-oI 



20 




Dissolve l-benzyl-3-methyl-piperidin-4-one (5.0 g, 24,6 mmol) in dry 
tetrahydrfuran (1 00 mL) and cool the resulting solution to 0°C. Add lmL4ithium tri-sec- 
butylborohydride (L-Selectride®) solution in tetrabydrofuran (29.6 mL, 29.6 mmol) 
dropwise over 30 rain. After stirring at tfC for 1 hr., quench with water (50 mL), extract 
2 5 with ethyl acetate (2x 1 00 mL), wash the combined organic layers with aqueous NaCl 
solution (1 00 mL), separate the organic layer, dry over sodium sulfate, filter and 
concentrate. Purify the residue by silica gel flash chromatography eluting with 5% (2M 
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NHj/ methanol)/ methylene dicWoride to obtain of the title compound as a mixture of 
enantiomere(3.84 g, 76%)- J H NMR (CDQ 3 ): 7.25 (m, 5H), 3.8 (m, 1H), 3.5 (s, 2H), 2.4 
(m f 3H). 2.2 (ra, 1H), J .9 (m, 1H% 1 ,8 (m, 2H), 0.95 (d, 3H). 

5 Preparation 7. Racemic l-benzyl-3-/n»w-mefiiyl-piperidin-4-o] 




Add phosphoric acid (85%, 8.17 g) to a suspension of l-benzyl-3~methyl- 
piperidin-4-one (14.4 g) in water (1 00 mL) and methanol (43 mL) and cool the mixture to 
-10°C. Add sodium boxohydride (5.36 g) portion wise over 1 hr. and warm the reaction 

10 mixture to room temperature overnight. Basify the reaction mixture with 20 mL of 5 N 
NaOH and partition between ethyl acetate and saturated aqueous NaCl, dry over 
anhydrous sodium sulfate, evaporate and purify on a silica gel column (HOg, solvent: 
dichloromethane-2M NH3 in methanol, gradient) to give the title compound as a colorless 
oil (14.504 g). Mass spectrum (electrospray) m/z = 206 (M+l); *H NMR (CDC1 3 ): 731 

15 (m, 4H), 7.26 (m, 1H), 3.48 (s, 2H), 3.14 (m, IH), 2.86 (m, 1H), 2.79 (m, IH), 2.02 (m, 
" 1H)1 3 L9o7tMH), 1 .62 (m, 0.95~(d, J» 6.3 Hz, 3B). ~ 

Preparation 8. N^S>PhenetbyI-2^>Methyl-piperidin-4-(R><)l 



HO< 




Add UAffi(/-butaxy)3 (80.73 mL of 1M in THF, 80.73 mmol) to a solution of N- 
(S>phenethyl-2-(R)-mdhy]-piperidin-4-one (I4,6g> $0.73 mmol) in THF (146 mL) at - 
70°C. Stir for 18 hr. Add saturated aqueous KH4CI (50mL) and stir at room temperature 
for 15 mia Filter the heterogeneous mixture on celite. Add MTBE (lOOmL) and 
25 saturated NH4CI (50mL), extract off the organic layer, and wash the aqueous phase with 
MTBE (50mL). Combine the organic fractions, dry over MgSO* filter and concentrate 
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under reduce pressure to give the title compound (J4.6g, 98% yield, 92% 
diastereoisomeric excess). 'H NMR (CDCij, 400 MHz) : 7.40-7.20 (m, 5H), 430 (q, 
J~7.1Hz, 1H), 330-335 (m, 1H), 3.15-3.00 (m, 1H), 2.30-2.15 (nylH), 2.00-1.80 (m, 
3H), 1 .60-1 .40 (m, 5H), 1 38-1 .20 (m, 4H). 

S 

Preparation 9. l-Benzyl-2,2-dimemyl-piperidin-4-ol 




Combine 1 -benzy]-2^-dimethyl-pjperidin-4-one (1.0 g> 4.6 mmol) and 
tetrahydrofliran (20 mL) and cool to 0°C. Add lithium aluminum hydride (0.175 g, 4.6 

10 mmol) with stirring. After 30 min., warm to ambient temperature. After 30 min., quench 
the reaction mixture with water (50 mL). Extract with ethyl acetate (2x75 mL), combine 
the organic layers and wash with aqueous NaCl solution (50 mL), dry over sodium 
sulfate, filter and concentrate to obtain the title compound(l .0 g, 1 00%). Mass spectrum 
(dectrospray): m/r=220.1 (M+l); J H NMR (CDCfe): 7.3 (m, 5H), 4.0 (m, 1H), 3.8(m, 

15 1H), 3.0(m, 1H), 2.6 (m, 1H), 23 (m, 1H), 1.8 (m, 2H), 1.4 (m, 3H), 1.25 (8, 3H), 1.1 (s, 
3H). 

Preparation 10. l-Allyl-2-methyl-piperidin-4-ol 




2 0 Using me method of example 9, using 1 -allyl-2-methyl-piperidin-4-one, prepare 

the title compound and isolate as_tbe free base (71%). J H NMR (CDClj): 5.9 (m, 1 H), 5.2 
(m, 2H), 3.6 (m, 1H), 3.4 (m, 1H), 3.1 (m, 1H), 2.9 (m, 2H), 2.6 (m, 1H), 2.4 (m, 1H), 23 
(m, 1H), 2.1 (m, 1H), 1.95 (m, 1H), 1.6 (m ,1H), \2 (m, 3H). 
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ion 11 . l<^lopippylmeth^-pip^din-4-ol 




Add bromomethylcyclopropane (2.025 g, 15 mmol) to a solution of 4- 
hydroxypiperidine (3.035 g, 30 mmol) in THF (1 0 mL) and stir the mixture overnight 
5 Dilute the mixture with ethylacetate, wash with saturated NaHC03 solution, dry over 
Na^SO^ filter and concentrate to give a residue. Chromatography (silica gel, eluting with 
8% 2M NH 3 -me(hano] in CHjCla) provides 1 .087 g (47%) of the title compound: mass 
spectrum (ion spray): m/z « 156.2 (M+l); 3 H NMR (CDCfc, ppm): 3.60 (m, 1H), 2.81 (m, 
2H), 2.16 (d, 1H), 2.10 (m, 3H), 1.84 (m, 2H), 1.53 (m, 3H), 0.79 (m, 1H), 0.44 (m, 2H), 
10 0.00 (m*2H). 

Pre paration 12. 4-(3-Bromo-pheaoxy>l -metbyl-pipcridine 

Dissolve l-methyl-piperidin-4-ol (10.06 g, 87.34 mmol) in DMF (30 mL) and add 
IS to a stirred suspension of sodium hydride (5.24 g, 131.01 mmol) in DMF (155 mL). After 
the addition is complete, heat at 50°C After 45 min., add a solution of 1 ~hramo-3-ftuoro- 
benzene (12.2 mL, 1(».18 mmol) in DMF (15 mL) and stir and heat at 65°C. After 18 
hr., cool to ambient temperature, quench jwith water (5 mL), remove the DMF under 
reduced pressure, wash with water (50 mL) and extract with ethyl acetate/hex anes (2/1 
20 mixture, 2x35 mL). Combine the organic layers, dry over magnesium sulfate, filter under 
reduced vacuum and concentrate to dryness. Purify by flash chromatography using 
dichloromethane/ammonia (2.0M in methanol) 20/1 as the eluent to give of the title 
compound (15.4 g,65%). Mass spectrum (ion spray): m/z « 27Q.0(M+1 ); 1 HNMR 
(CDC1 3 ):7.12 (t, J = 8.3 Hz, 1H), 7.07 - 7.04 (m, 2H), 6.83 (bd, J « 8.3 Hz, 1H), 4.35 - 
25 4.26 (bra, 1 H), 2.73 - 2.64 (fam, 2H), 2.37 - 2.28 (bin, 5H), 2.05 -1.96 (bm, 2H), 1 .89 - 
1.79(bm,2H). 
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Preparation 13. 4-(3-Bromo-phenoxy>l-etby]-piperidine 




Using a method similar to preparation 12, using l-eth)i-piperidin-4-o] (850 mg, 
6.58 nunol) gives the title compound as a pale yellow oil (797 xng, 43%). Mass spectrum 
5 (ion spray): m/z - 284.1 (M+l); ] H NMR (CDC1 3 ): 7.12 (t, J - 8.2 Hz, 1 H), 7.07 - 7.04 
(m,2H),6.83 (dd, J«2.1 Hz, 8.2 Hz, 1H), 4.36 - 4.29 (bm, 1H), 2.79-2,71 (bm,2H), 
2.47 (q, J - 7.0 H2, 2H), 2.40 - 2.30 (bm, 2H), 2.09 - 1 .99 (bm, 2H), 1 .89 - 1 .80 (bm, 
2H),1.12(t,J«7.0Hz,3H). 

10 Preparation 14. 4-(3~Bromo-phenoxy)-piperidine-l -carboxylic add tert-bvtty] ester 

Using a method similar to preparation 1 2, using 4-hydroxy-piperidine- 1 - 
carboxylic acid /ert-butyl ester (10 g, 49.7 mmol) gives the title compound as a colorless 
oil(15.3g, 87%). Mass spectrum (ion spray): m/z - 356.0(M+1); 'HNMR (CDC) 3 ): 7.13 
15 (t, J - 7.9 Hz, 1H), 7.09 - 7.05 (ro, 2H), 6.84 (dd, 7 - 1 .3 Hz, 2.4 Hz, 1HX 6.82 (t, J - 1 .8 
Hz, 1 H), 4.44 (septet, /- 3.6 Hz, 1H), 3.67 (ddd, J - 3.9 Hz, 7.7 Hz, 13.5 Hz, 2H), 3.34 
(ddd, J - 3.9 Hz, 7.7 Hz, 13.5 Hz, 2H), 1.94 - 1.86 (m, 2H), 1 ;78 - 1.69 (m, 2H), 1 .47 (s, 
9H). 

20 Preparation 15. 4^5-Bromo-2-chloTo-phenoxy>l-metbyl-piperidine 




Using a method similar to preparation 1 2, using 4-bromo-l -chloro-2-fluoro- 
benzene (2.0 g, 9.55 mmol) gives the title compound as a pale yellow oil (2.01 g, 83%). 
Mass spectrum (ion spmy): m/z - 304.0(M+1); 'H NMR {CDC1 3 ): 751 (d, J» 8.4 Hz, 
25 lH),7.06(d,J«2.1 Hz, 1H), 7.02 (dd,J«Zl Hz, 8.4Hz, 1H), 4.44- 435 (bm, 1H), 
2.74 - 2.63 (bm, 2H), 2.45 - 2.36 (bm, 2H), 2.33 (s, 3H), 2.06 - 1 .98 (bm, 2H), 1 .96 - 
1.88(bm,2H). 
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Preparation 16. 4^-Brorao-5-fliioro^phenoxy)- J -inethyl-pipeTidine 




F 



10 



15 



20 



Combine l-methyliMperidin-4-o1 (5.97 g, 51.81 mmol) and>J,N- 
dimethylfonnamide (1 00 mL) and treat, in portions, the resulting solution with 95% 
sodium hydride (1.31 g, 51,81 mmol) and stir. After 1 hr., add l-bromo-3,5-difluaro- 
benzene (1 0.0 g, 51 .81 mmol), stir and heat to 80°C. After 2 hr., cool to ambient 
temperature, partition between water (100 mL) and ethy] acetate (100 mL), separate and 
wash the water layer with ethyl acetate (1 00 mL). Combine the ethyl acetate layers and 
wash with water (5x75 mL). Wash the organic layer with aqueous NaCl solution (75 
ml.), dry over sodium sulfate, filter and concentrate to an oil. Purify the residue by silica 
gel flash chromatography eluting with 1 0% (2M NH3/ methanol)/ methylene dichloride to 
obtain of fee title compound( 10.61 g, 71%). Mass spectrum (electrospray): m/z - 288 
(M+M), 290 (M+Hl); J HNMR (CDC1 3 ): 6.85 (s, IH), 6.8 (m, IH), 6.55 (m, 1H), 4.3 
(m, IH), 2.6 (m, 2H), 2.3 (m, 5H), 2.0 (m, 2B), 1.8 (m, 2H). 

Preparation 17- 4-(2-Fluoro-phenoxy)-l-methyKpiperidine 



Dissolve J -mefhyl-piperidin-4-ol (4.61 g) in DMF (25 mL) and add slowly to a 
suspension of sodium hydride (95%) (1.11 g) in DMF (25 mL) at room temperature. Heat 
the mixture in an oil bath at 65°C After 30 min t , add 1 ,2-difluorobenzene (4.56 g) and 
stir at 65°C. After 2 hr., partition between water and ether, dry over anhydrous sodium 
sulfate, evaporate to give a yellow oil (5.88 g, 70% yield). Mass spectrum (electric spray) 
m/z = 21 0 (M+l); ! H NMR (CDCfe): 7.05 (m, 3H), 6.92 (m, IH), 4.29 (m, IH), 2.71 (m, 
2H), 230 (s, 3H), 2.27 (m, 2H), 1.99 (m, 2H), 1.89 (m, 2H). 
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Preparation 18. 4-(3-Bromo-2-fluoitvphenoxy>l-mefhyl-piperidiTC 

.Add n-butyl lithium (1 .6 M in hexane, 7.4 mL) to a solution oflfififir 
tetramethyi-piperidine (1 .67 g) in THF (30 mL) at -78°C and stir. After 15 min., add 
5 drop wise a solution of 4-(2-fluoro-phenoxy)-l -methyl-piperidme (preparation 1 7, 1 .65 g) 
in THF (20 mL) and stir. After 1 hr., add dropwise 1,2-dibromo-l.l ,2,2-tetrachIoro- 
ettanc(2J7 g) in THF (15 mL) and stir. After 30 min. at -78°C and 1 hr. at room 
temperature, partition between ethyl acetate and saturated aqueous NaCl, dry over 
anhydrous sodium sulfate, evaporate and purify on a silica gel column (1 1 0 g, solvent: 
10 dichloromemane-2M NH3 in methanol, gradient) to give fee title compound (1.25 g). 
Mass spectrum (electric spray) m/z « 288 (M+l), 290 (M+2+J); 5 HNMR (CDCI3): 7.12 
(m, 1H), 6.92 (m, 2H), 4.30 (m, 1H), 2.69 (m, 2H), 2.30 (s, 3H), 2.28 (m, 2H), 1.97 (m, 
2H),1.89(m,2H). 

15 Preparation 19. 4-(3-Brcxmo-2-fluoro-phenoxy)-l-mcthyl-pipcridme 

Add slowly a solution of 1 <netbyl-piperidin-4-oi (2.98 g) in DMF (io mL) into a 
suspension of sodium hydride (95%) (0 .72 g) hi DMF (25 mL) at room temperature. Heat 
the mixture in an oil batb at 65°C. After 30 min., add 1 -hrorao-2,3-difluoro-benzene (5.0 

20 g) and stir at 65°C. After 2 hr., partition the reaction mixture between water and ether, 
dry over anhydrous sodium sulfate, and evaporate to give a yellow oil. Separate on a 
silica gel column (110 g, solvent: ether, ether-2M NH3 in methanol 19:1 , 9:1) to obtain 4- 
(2-bromo^6-fluoro-phraoxy>l -methyl-piperidine (4.06 g, 54% yield) and the title 
compound (1 .60 & 21% yield). Mass spectrum (electric spray) m/z » 288 (M+l), 290 

25 (M+2+1); *H NMR (CDCI3): 7.12 (m, 1H), 6.92 (m, 2H), 430 (m, 1H), 2.69 (m, 2B), 
2.30 (s, 3H), 2.28 (m, 2H), 1.97 (m, 2H), 1.89 (m, 2H). 
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Preparation 20. 4^5-Bromo-2-melhyl-phenoxy)-l -methyl-piperidine 




10 



15 



20 . 



Add sodium hydride (60% dispersion in oil, 880 mg, 22 nunol) to a solution of 4- 
hydroxy^I -methyl-piperidine (2304 g, 20 mmol) in DMF (12 mL), stir. After 30 min., 
add 4-bromo-2-fluorotohiene (4.159 g, 22 mmol) and heat at 70 °C After 21 hr., quench 
the reaction with saturated NaHC03 solution, extract with ether three times, combine the 
organic layers, wash with saturated NaCJ solution, dry over Na2S0 4 , liher and concentrate 
to give a residue. Purify by chromatography (silica gel, ekitmg with 6% 2M KBr 
methanol in CHjCIjO provide of the title compound as a slightly ycDow oil (3-90 g, 69%). 
Mass spectrum (ion spray): m/z ■ 284.0 (M+l); *H NMR (CDC1 3 , ppm): 7.01 (m t 3H), 
435 (m, 1H), 2.66 (m, 2H), 2.36 (m, 2H), 234 (s, 3H), 2.19 (s, 3H), 2.03 (m, 2H), 1 .85 
(m, 2H). 

Preparation?!, 4-(3-Fluoro-5-nitro-phenoxy)-l -methyl-piperidhie 



Dissolve l-methyl-piperidm-4-ol (3.62 g, 31.43 mmol) in N,N- 
dimefbylformamide (20 mL) and add 95% sodium hydride (0.83 g, 33.0 mmol) at ambient 
temperature. After 40 min., add l,3-difluoro-5-nitro-benzene (5.0 g, 31 .43 mmol), stir 
and heat at 65°C, After 2 hr., cool to ambient temperature and pour slowly into water 
(100 mL). Extract the reaction mixture wife ethyl acetate (3x1 50 mL), wash the 
combined organic layers with aqueous NaCl solution (1 00 mL), dry over sodium sulfate, 
filter and concentrate. Purify the residue by silica gel flash chromatography eluting with 
1 0% (2M NH3/ methanol)/ methylene dichloride to obtain of the title compound (2.76 g, 
35%). 'H NMR (CDCb): 7.6 (s, 1H), 7.5 (d, 1H), 7.0 (d, 1H), 4.4 (m, 1H), 2.7 (m, 2H), 
2.4 (m, 5H), 2.0 (m, 2H), 1 .9 (m, 2H). 

Preparation 22. 4^3-Bromo-phenoxy>ck-2-methyl^^ 
butyl ester isomer 1 
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Dissolve 4«hydK>xy-cis-2-roethy]~piperidiiie-l -carboxylic acid /erf-butyl ester 
isomer 1 (preparation 2, 2.53 g, 1 1 .75 mmol) in 1 -methyl-2-pyrolidinone (50 mL) and 
treat with 95% sodium hydride (0.33 g, 12.93 mmol), stir and heat at 70°C. After 1 hr., 
5 add 1 -bromo-3-fluoro-.benzene (1 .44 mL, 12.93 mmol), stir and heat at 1 00°C. After 1 6 
hr., cool to ambient temperature and quench with water( lOOraL). Extract with 4:1 
hexane: ethyl acetate (2x1 00 mL). Combine the organic layers and wash with aqueous 
NaCl solution (75 mL), dry over sodium sulfate, filter and concentrate. Purify residue by 
silica gel flash chromatography eluting with 4:1 hexanes: ethyl acetate to obtain the title 
10 compound (2.47g, 57%). ! H NMR (CDCfe): 7.15 (m, 1H), 7.05 (m, 2H), 6.8 (dd, 1H), 4.6 
(m, 1H), 4.35 (m, 1H), 3.9 (m, 1H), 3.25 (m, 1H), 1 .9 (m, 3H), 1.75 (m, 1H), 1 .5 (s, 9H), 
1.3(d,3H). 

Preparation 23. 4^3-Bromo-phenoxy>^-2-meftyl-piperidine-lKmiboxyli^ acid ten- 
1 5 butyl ester isomer 2 




Combine 4-hydroxy-ciy-2-methyl-piperidine-l -carboxylic acid tetf-butyl ester 
isomer 2 (preparation 3, 0.986 g) in DMF (10 mL) and add to a suspension of sodium 
hydride (95%, 0.127 g) in DMF (10 mL) and heat in an oil bath at 65°C. After 30 min., 

20 add 1 -bromo-3-fluoro-benzene (0.96 g) and heat at 65°C. After 1 8 hr., partition between 
ethyl acetate-hexane (1 :4) and saturated aqueous NaQ, dry over anhydrous sodium 
sulfate, evaporate and purify on a 35 g silica gel column eluting with ethyl acetate-hexane 
(1 :9) to give the title compound as a colorless oil (0.759 g), *H NMR (CDCI3): 7.13 (dd, 
IB), 7.05 (ddd, 1H), 7.04 (m, 1H), 6.81 (ddd, 1H), 4.63 (m, 1H), 4.35 (m, 1H), 3.88 (m, 

25 1H), 3.23 (m, 1H), 1 .90 (m, 3H), 1 .73 (m, 1H), 1 .46 (s, 9H), 1.27 (d, J= 7.0 Hz, 3H). 
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preparation 24 . P-Bromo-phenoxy)^aay^ -cart>oxylic acid ten- 

butyl ester isomer 2 

Using a method similar to preparation 23, using 4-hydroxy-/ron5-2-metbyl- 
piperidine~l-carboxylic acid ter/-butyl ester isomer 2, (preparation 3) gives the title 
5 compound Mass spectrum (electrospray) m/z 272 and 270 (M-BOC); J H NMR (CDQ 3 ): 
7.1 1 (dd, 1H), 7-06 (ddd, 1H), 7.03 (m, IB), 6.81 (ddd, 1H), 4.54 (m, 1H), 4.47 (m f 1H), 
4.09 (m, 1H), 2.94 (m, 1H), 2.07 (m, 1H), 1.95 (m, 1H), 1.72 (m, 1H), 1 .48 (m, 1H), 1.46 
(s,9H),1.21(d,>7.0Hz,3H). 

1 0 Preparation 25. 4-(3-Bromo-phenoxy> trans 2-methyl-piperidine-1 -caiboxylic acid ten- 
butyl ester isomer 1 




Dissolve 4-hydn>xy-/r^R^2-methy3--piperidine-l -carboxylic acid /ert-butyl ester 
isomer 1 (preparation 2, 3.03 g, 14.07 mmol) in ] -methyl-2-pyrolidinone (50 mL), treat 

15 with 95% sodium hydride (033 & 1253 mmol), stir and beat at 70°C. After 1 hr., add 1- 
bromo-3-fluoro-benzene (1 .73mL, 1 5,5 mmol), stir, and heat at 1 Q0°C. After 1 6 br., cool 
to ambient temperature and quench with water (1 00 mL). Extract with 4:1 hexane: ethyl 
acetate (2x1 00 mL), combine the organic layers and wash with aqueous NaCl solution (75 
mL), dry over sodium sulfate, filter and concentrate. Purify the residue by silica gel flash 

2 0 chromatography cluting with 4: 1 bexanes: ethyl acetate to obtain of die title compound 
(2.42 g, 46%). *H NMR (CDC1 3 ): 7.1* (m, 3H), 6.8 (m, 1H), 4.55 (m, 1H), 4.5 (m, 1H), 
4,1 (m, JH), 2.95 (m, 1H), 2.1 (m, JH), 1.95 (m, 1H), 1.7 (m, 1H), 1.5 (m, 1H), 1.45 (s, 
9H),1.2(d,3H). 

25 Preparation 26. l-Ben2yl^3-hixmio-phenoxy)^/5-3-me^-pipOTdine 




Dissolve l-benzyl-cis-3-methyl-piperidin-4-ol (preparation 6, 3.84 g, 18.73 mmol) 
in dry N^-^methylfonnamide (1 00 mL), treat with 60% sodium hydride (1 .05 g, 26.22 
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mmol), heat and stir at 80°C. After 1 hr., add l-bromo-3-fluoro-benzene (2.51 mL, 22.45 
mmol), stir and heat at 1 10 a C. After 16 hr., cool to ambient temperature. Partition 
between water (1 00 mL) and ethyl acetate (1 00 mL), wash the aqueous layer with ethyl 
acetate (2x1 00 mL), combine the organic layers, wash with water (5x1 00 mL) and 
5 aqueous NaCl solution (1 00 mL). Dry the organic layer over sodium sulfate, filter and 
concetrate. Purify the residue by silica gel flash chromatography eluting with 2% (2M 
NH3/ methanol)/ methylene dichloride to obtain the title compound as a mixture of 
enantiomers (1.69 g, 24%). J HNMR (CDC1 3 ): 7,3 (m, 5H), 7.1 (m, 3H), 6.8 (m, 1H), 43 
(m, 1H), 3.5 (d, 2H), 2.5 (m, 2H), 2.4 (m, 2H), 2.0 (m, 2H), 1 .8 (m, 1H), 1.0 (d, 3H). 

0 

Preparation 27. Racemic i-benzyI^3-bKrao-phenoxy^ 




Add sodium hydride (95%, 0.35 g) into a solution of 1 -benzyl-3-mms-mefliyl- 
piperidin-4-ol (preparation 7, 2.37 g) in l-methyl-2-pynolidinone (50 mL) and heat in an 
oil bath at 65°C. After 30 min., add l-bromo-3-fluoro-benzene (2.22 g) and heat at 
1 00°C. After 4 hr., partition between ethyl acetate-hexane (1 :4) and saturated aqueous 
NaCl, dry over anhydrous sodium sulfate, evaporate and purify on a 1 1 0 g silica gel 
column eluting with ethyl acetate-hexane (1 :9) to give the title compound (2.515. g). mass 
spectrum (electrospray) m/z « 360 (M+1), 362 (M+2+1); *H NMR (CDCfe): 7.32 (m, 
4H), 7 21 (m, 1H), 7.1 1 (m, 1H), 7.05 (m, 2H), 6.82 (m, 1H), 3.76 (m, 1H), 3.52 (s, 2H), 
2.86 (m, 2H), 2.09 (m, 2H), 2.00 (m, 1H), 1 .85 (m, 1H), 1.65 (m, 1H), 0.97 (d, J« 6.7 Hz, 
3H), 

Preparation 28. 3-(l-Methyl-piperidin-4-yloxy)-phenylamine 




Combine under nitrogen 4-(3-bromo«pbenoxy)-] -methyl-piperidine (preparation 
1 2, 5 g, 1 8.5 mmol), (±)BINAP (576 mg, 0.925 ramol), Pd a (dba)3 (424 mg, 0.463 mmol), 
benzhydrylideneamine (3.73 mL, 22.2 mmol), sodium /erf-butoxide (2.49 g, 25.9 mmol) 
and toluene (37 mL), stir, and heat at 80°C. After 2 hr., cool to ambient temperature, 



15 
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dilute with ethyl acetate/hexanes (2/1 mixture, 40 mL), wash with water (2x60 mL), dry 
over magnesium sulfate, filter under reduced vacuum and concentrate to dryness to give 
6.8 g. Dissolve the residue in THF (60 mL) and stir. Add hydrochloric add (aq. IN, 60 
mL) and stir for 30 min. Dilute wifli ethyl acetate (25 mL) and wash with water (2x60 
5 mL). Separate the aqueous layer and basify it with sodium hydroxide (aq. 2N, to obtain 
pH 9, 20 mL). Extract fee aqueous layer with dichloromethane (3x 1 00 mL). Dry over 
magnesium sulfate, filter under reduced vacuum, and concentrate to dryness. Load onto 
SCX columns (divided in three 1 Og SCX columns) and elute with ammonia (2.0 M in 
- methanol) to give of the title compound as an off-white solid (2,52 g, 66%, 2 steps). 
10 Mass spectrum (ion spray): m/z » 207.1(M+1); , HNMR (CDCfe): 7.03 (t, J « 8.1 Hz, 1H), 
6.34 - 6.24 (m, 3H), 4.30 - 4.22 (bm, 1H), 3.63 (bs, 2H), 2.73 - 2.65 (bm, 2H), 2.30 (s, 
3H), 229 - 2J23 (bm, 2H), 2.03 - 1 .95 (bm, 2H), 1 .87 - 1.79 (bm, 2H). 

preparation 29. 3^1-Bfeyl-piperidin^^oxy)-phOTylamine 

m 

Using a method similar to preparation 28, using 4-(3-bromo-pbenoxy)-l -ethyl- 
piperidine (preparation 1 3, 792 mg, 2.78 mmol) gives the title compound (425 mg, 69%, 
2steps): Mass spectrum (ion spray): m/z = 22 1.1(M+]); 'HNMR(CDa 3 ): 7.04 (t,J- 

8.0 Hz, 1H), 632 (dd,./ - 2.2 Hz, 8.0 Hz, 1H), 6.28 (dd, J" 2.0 Hz, 8.0 Hz, 1H), 6.25 (t, 
20 /=2.2Hz,lH), 4.34 - 4.25 (bm, 1H), 3.63 (bs, 2H), 2.81 - 2.72 (bm, 2H), 2.48 (q,J= 

7.1 Hz, 2H), 2.41 - 2.31 (bm, 2H), 2.09 - 2.00 (bm, 2H), 1.90- 1.80 (bm, 2H), 1.13 (t, J 
= 7.3Hz,3H). 

P reparation 30. 4-(3-Anoino-phenoxy)-piperidine-l -carboxylic acid terf-butyl ester 



25 



Using a method similar to preparation 28, using 4-(3-bromo-phenoxy>piperidine- 
1-caftoxylic acid terf-butyl ester (preparation 14, 5.01 g, 14.07 mmol) gives 6,42 g of the 
corresponding 4-[3Kbenzhydrylidene-ammo)-p^ acid ten- 

butyl ester. Add sequentially sodium acetate (anhydrous, 2.77 g, 33.78 mmol) and 
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bydroxylamme hydrochloride (1.76 g, 25.33 mmol) to a steed solution of A-^ 
(benzhydrylidene-amino>phenoxy]-piperidnc-]-carboxy]ic acid /etf-butyl ester (6.42 g, 
14.07 mmol) in methanol (anhydrous, 140 raL) and stir at ambient/room temperature. 
After 1 nr., dilute with dichloromethane (40 mL) and wash with sodium hydroxide (aq. 
0.1 N, 60 mL), extract with dichloromethane (2x60 mL), dry over magnesium, sulfate, 
filter under reduced vacuum and concentrate to dryness. Purify by flash chromatography 
(20-60% ethyl acetate/hexanes) to give me tide compound as a pale yellow solid (3.85 g, 
93%, 2 steps). Mass spectrum (ion spray): m/z « 237.1(M+1); 'H NMR (CDCI3): 7.04 (t, 
J« 8.0 Hz, 1H), 6 34 - 6.26 (m, 3H), 4.41 (septet, J » 3.5 Hz, 1H), 3.72 - 3.64 (m, 2H), 
3.32 (ddd, J - 3.9 Hz, 7.7 Hz, 1 3.2 Hz, 2H), 1 .93 - 1 .84 (m, 2H), 1 .77 - 1 .68 (m, 2H), 
1.46 (a, 9H). 

Preparation 31. 4-OilcrcK3-(l-methyl-piperidm^yloxy>pheny^ 



Using a method similar to preparation 28, using 4-(5-bromo-2-chloro-phenoxy)- 1 - 
methyl-piperidine (preparation 15, 2.01 g, 6.58 mmol) gives the title compound (1 .41 g, 
89%, 2 steps): Mass spectrum (ion spfay)rm7z « 241.2{M+1); 'HNMK (COCI5): 7.09 
(d, J - 8.5 Hz, 1H), 6.29 (d, J - 2.5 Hz, 1H), 6.23 (dd, J - 2.5 Hz, 8.5 Hz, 1H), 4.33 - 
4.26 (bm, 1H), 3.64 (bs, 2H), 2.73 - 2.64 (bm, 2H), 2.36 - 2.31 (bm, 2H), 2 JO (s, 3H), 
2.01- 1.86 (bm,4H). 

1 

Preparation 32. 3-Huoro-5Kl -methyl^ 



Combine 4K3-fluoro-5-nitro-phenoxyH-m (preparation 16, 2.75 

g, 10.82 mmol), iron dusl (2.0 g, 35,69 mmol), methanol (1 50 mL) and 1M aqueous 
hydrochloric acid solution (3.25 mL, 3.25 mmol), stir and heat at reflux. After 32 hr., 
coo] to ambient temperature, filter through celite and concentrate to an oil. Partition 
between ethyl acetate (1 00 mL) and 1M aqueous sodium hydroxide solution (50 mL) 9 
separate the organic layer, dry over sodium sulfate, filter and concentrate. Purify residue 
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by silica gel flash chromatography duting wife 1 0% (2M NH3/ methanol)/ methylene 
dicWoride to give the title compound(l .35 g, 56%), *H NMR (CDC1 3 ): 6.0 (m, 3H), 42 
(m, 1H), 3.7 (bs, 2H), 2.7 (m, 2H), 2.3 (m, 5H), 2.0 (m f 2H), 1.8 (m, 2H). 

5 preparation 33. 2-nuoro-3^1-methy]-piperi 

Heat a mixture of 4-(3-bromo-2-fluoro-phenoxy)-l -metbyl-piperidine (preparation 
18 orl9, 1 .60 g) t benzhydiylideneamine (1 2\ g), tris(dibenzylidineacetone>- 
dipalladium(0) (0.11 g), receimc^'^ris^phenylphc^^ (0.1 38g) 

10 and sodium f-butoxide (0.75 g) in toluene (1 00 mL) and reflux. After 3 far., cool to room 
temperature, load on a SCX column (10 g), wash with methanol, dute the product with 2 
M KH3 in methanol. Evaporate the NH 3 -methanol solution and purify on a 35 g silica gel 
column elutmg with dichlorometbane-2M NH3 in methanol, gradient to give 
benzbydrylidene>-[2-fluoro^ Dissolve the 

' IS amine in THF and add 1NHC1. After 10 min., basify withNHLjOH and partition between 
ethyl acetate and saturated agueous NaCl, dry over sodium sulfate, evaporate and purify 
on a 35 g silica gel column eluting with: dichloromethane-2M NH3 in methanol, gradient) 
to give the title compound (J .19 g): mass spectrum (electric spray) ra/z » 225 (M+l); *H 
NMR (CDC1 3 ): 6.78 (m, 1H), 6.38 (m, 2H), 4.25 (m, 1H), 3.73 (br s, 2H), 2.69 (m, 2H), 

20 2.27 <s, 3H), 2.26 (m, 2H), 1.97 (m, 2H), 1.87 (m, 2H). 

Preparation 34. 4-Methyl-3-(l -methyl-piperidin-4^1oxy)-phenylamine 




Combine 4-(5-bromo-2-methyl-phenoxy)-l -methyl-piperidine (preparation 20, 
25 3»90 g, 13.7 mmol), benzophenone imine (2.98 g, 16.44 mmol), Pd 2 (dba>j (251 mg, 0.27 
mmol), BINAP (512 mg, 0.82 mmol), sodium /-butoxide (1.843 g, 19.18 mmol) and 
toluene (40 mL) and heat at 85 °C. After 9 hr., quench the reaction with saturated 
NaHCO* solution, extract with ethylacetate three times, combine the organic layers, dry 
over Na 2 S04, filter and concentrate to give a residue. Dissolve the residue in THF (55 
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mL) and add 5N HC1 (5.5 mL) and stir. Alter 1 nr., dilute the mixture with 0.1N HQ, 
extract with ethylacetatetoexanes (1 2) twice, keep aqueous layer, adjust pH>l 1 with 5N 
NaOH, extract with methylene dichloride three time. Combine methylene dichloride 
layers, dry over Na 2 S04, filter and concentrate to give a residue. Purify by silica gel 
5 chromatography, eluting with 6.5% 2M NH 3 -metbanol in methylene dichloride to give the 
title compound as a yellow oil (2.80 g, 93%). Mass spectrum (ion spray): m/z = 221 .1 
(M+l); 'HNMR (CDCIj, ppm): 6.79 (d, 1H), 6.09 (m, 2H), 4.16 (m, 1H), 3.41 (a, br, 
1H), 2.53 (m, 2H), 2.24 (m, 2H), 2.19 (s, 3H), 2.00 (s, 3H), 1 .93-1 .68 (ra, 4H). 

l o Preparation 35. 4-(3-Animo-phenoxy)<rfc-2-memyl-piperidine-l -carboxylic acid ten- 
butyl ester isomer 1 

• H 2 N> 



Combine 4-(3-bromo-pbenaxy> cis 2-memyl-piperidmfcl-carboxylic acid tert- 
butyl ester isomer 1 (preparation 22, 2.47 g, 6.67 mmol), benzhydrylidenearome (1.45 g, 

1 5 8.0 mmol), toluene (100 mL), sodium-t-butoxide (0.9 g, 934 mmol) and 2^*- 

bis(diphejiylphosphino>l,r-binaphfhyl (0.17 g, 0.27 mmol), stir and heat at 100°C. 
After 10 min., add tris(diben2ylideneacetone)-dipaJladium(0) (0.1 2g, 0.13 mmol), stir and 
beat at 1 00°C. After 4 nr., cool to ambient temperature and partition between water (200 
mL) and 4:1 bexane:etbyi acetate (200 mL). Separate organic layer, wash with water (1 00 

2 0 mL) and aqueous NaCl solution (1 00 mL). Dry organic layer over sodium sulfate, filter 
and concentrate to an oil. Dissolve residue in methanol (80 mL) and treat with sodium 
acetate (1 .31 g, 16.01 mmol) followed by hydroxylamine monobydrogen chloride (0.83 g, 
1 2.0 mmol) with stirring. After 1 nr., partition between 4:1 hexane: ethyl acetate (200 mL) 
and 0.5 M aqueous sodium hydroxide solution (200 mL). Separate organic layer, wash 

25 with aqueous NaCl solution (100 mL), dry over sodium sulfate, filter and concentrate. 
Purify residue by silica gel flash chromatography eluting with 4: 1 hexanes: ethyl acetate 
to obtain the title compound(l .1 7 g, 59%). 'H NMR (CDC1 3 ): 7.05 (m, 1H), 6.3 (m, 2H), 
6.25 (m, 1H), 4.6 (m, 1H), 435 (m, 1H), 3.85 (m, 1H), 3.7 (bs, 2H), 3.25 (m, 1H), 1 35 
(m, 2H), 1.8 (m, 1H), 1.7 (m, 1H), 1.45 (s, 9H), 13 (d, 3H). 

30 



46 



BN9DOOO <WO 20CMO84380AI |_> 



WO 2004/094380 



PCT/US2004/009283 



Preparation 36. 4^-Amiiio-pbeDOxy)-2"inetbyl-piperidhie-l -carboxylic add /erf-butyl 
ester trans isomer 1 



Using a method similar to preparation 3 J , using 4^3-bromo-phenoxy>mwts-2- 
inethyl-piperidine-1 -carboxylic acid /ert-buty) ester trans isomer 1 (preparation 25, the 
title compound is prepared and isolated (23% yield). *H NMR (CDQ 3 ): 7.1 (m, 1H), 6,3 
(m, 2H), 62 (m, 1H), 4.55 (m, 1H), 4.45 (m, 1H), 4.1 (m, 1H) $ 3.65 (bs, 2H), 2.95 (m, 
1H), 2.1 (m. 1H), 2.0 (m, 1H), 1.7 (m, 1H), 1.55 (m, 1H), 1.5 (s> 9H), 1.2 (d, 3H). 

Preparation 37. 4-[3-(Benzhydry]idene-anra^ 
carboxylic acid /erf-butyl ester isomer 2 



Heat a mixture of 4^3-brcmio-phenoxy)-d5-2-mc^yl-pipCTidine-3 -carboxylic acid 
terf-butyl ester isomer 2 (preparation 23, 0.759 g), besnzhydiylideneamine (0.446 g), 
recemic-2^ , -bis(diphenylphosphino)-l ,1 Trinaphthyl (50 mg) and sodium /-butoxide 
(0269 g) in toluene (20 mL) at 1 00°C. After 1 0 min., add tris(dfljenzylidineacetone)- 
dipalladium(0) (37 mg) and heat at 100°C. After 2.5 hr., partition between ethyl acetate- 
hexane (1 :4) and saturated aqueous NaCl, dry over anhydrous sodium sulfate, evaporate 
and purify on a 35 g silica gel column eluting with dichloromethane-2M NH3 in methanol 
gradient to give the crude title compound (0.74 gj. Mass spectrum (electrospray) m/z « 
471 (M+l). 

Preparation 38. 4^3-<Benzbydrylidene-amino)-pb^ 
carboxylic acid ter/-butyl ester isomer 2 





47 



WO 2004/094380 



PCT/US2004/009283 




Using a method similar to preparation 37, using 4-(3-brorao-phenoxy)^ran5-2- 
methyl-piperidine-1 «<arboxy]ic acid terf-butyl ester isomer 2 (preparation 20B) gives the 
title compound. Mass spectrum (electrospray) m/z - 471 (M+l )« 

5 

Preparation 39. 4^3-Amino-pbenoxy)^/.^ acid ten- 

butyl ester isomer 2 




Add sodium acetate (0.309 g) and bydroxyamine hydrochloride (0.197 g) to 4-[3- 
10 (benzhydryUdene-ammo)-phcnoxy> -carboxylic acid tert-butyl 

ester isomer 2 (preparation 37) and stir at room temperature. After 1 hr,, partition 
between ethyl acetate and saturated aqueous NaCl, dry over anhydrous sodium sulfate and , 
evaporate. Purify on a silica gel column (35 g, solvent: dicHloromethane-2M NH3 in 
methanol, gradient) to give the title compound (0.290 g). Mass spectrum (electrospray) 
15 m/2 « 251 (M-57+1), 207 (M-BOC+1); } B NMR (CDa 3 ): 7.04 (t, 1H), 637 (d, 1H), 6.35 
(d, 1H), 632 (t, 1H), 4.61 (m, IB), 4.33 (m, 3H), 3.86 (m, 1H), 3.25 (m, 1H), 1.93 (m, 
2H), 1.86 (m, 1H), 1.70 (m, 1H), 1.46 (s, 9H), 1J29 (d, J« 7.1 Hz, 3H). 

Preparation 40. 4^-Amino-j^enoxy)-rron5-2-methyl-pipOTdine-l-carboxyIic acid ten- 
20 butyl ester isomer 2 




Using a method similar to preparation 39, using 4-{3-(benzhydrylidene-amino> 
phenoxy]-zm/75-2-metby]-piperidine- 1 -carboxylic acid terf-butyl ester isomer 2 
(preparation 34B) gives the title compound. Mass spectrum (electrospray) m/z ■ 307 
25 (M+l). ! HNMR (CDCI3): 7.04 (t, 1H), 6.31 (ra, 2H), 6.24 (m, 1H), 4.53 (m, 1H), 4.46 

48 



BNSDOCID <WO 200408430*1 \j> 



WO 2004/094380 



PCT/US2OO4/O09283 



(m, 1H), 4.07 (m, 1H), 3.87 (br, 2H), 2.94 (m, 1H), 2,09 (m, 1H), 1.97 (m, 1H), 1.66 (in, 
1H), 1.51 (m, 1H), 1.46 (s, 9H), UO (d, J«7.1 Hz, 3H). 



i4L Racemic3-0-Benzyi-3-mefliyl^ 




5 Cis Isomer 1 Cis Isomer 2 

Combine 1 -benzy)^3-broroo-pheno^ (preparation 26, 

1 .29 g, 3.58 mmol), dry toluene (50 niL), benriiydryUdeneamine (0.84 mL, 5.01 mmol), 
sodium-t-butoxide (0.55 g, 5.73 mmol) and 2^ , -bis(diphen>4phosphino>l,l , -binaphthyl 
(0.09 g, 0,14 mmol), stir and beat at 100°C. After 10 min., add 

10 tris(dibenzylide3ieacetone>^aHadium(0) (0.066 g, 0.07 mmol), stir and heat at 1 00°C. 
After 2 hr., cool to ambient temperature, partition between water (50 mL) and ethyl 
acetate (100 mL), separate and wash the organic layer with aqueous NaCl solution, dry 
over sodium sulfate, filter and concentrate. 

Dissolve the residue in tetrahydrofiinm (100 mL) and treat with 1M aqueous 

15 hydrochloric acid (30 mL). After 30 min., basify with 1M aqueous sodium hydroxide (40 
mL). Extract with ethyl acetate (2x100 mL), wash combined oliguric layers with aqueous 
NaCl solution (50 mL), dry over sodium sulfate, filter and concentrate. Purify by SCX 
column (10 g) using methanol wash, elute with 2M ammonia/ methanol and concentrate 
eluent. Purify residue by silica gel flash chromatography eluting with 5% (2M Nlty 

2 0 methanol)/ methylene dicWoridc to obtain the title compound (0,8 3 g, 76%). Mass 

spectrum (electrospray): m/z - 297.2 (M+l); ] H NMR (OX%): 73 (m, 5H), 7.0 (t, 1H), 
63 (m, 1H), 6.2 (m, 2H), 43 (m, 1H), 3.6 (bs, 2H), 3.5 (d, 2H), 2.4 (m, 4H), 2.0 (m, 2H), 
1.7 (m, lH),1.0(d,3H). 

2 5 Preparation 42. 3-(l -Ben^-3-me%l-piperidm-4.yloxy>phenjdamine cis isomer 1 
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Resolve racemic cis 3^1-benzyl-3-metbyl-piperidm^ 
(preparation 41 , 15.65g) using a ChiraJcel OD™ 4*6 x 250 mm column eltrting with 20/80 
IPA/Heptane w/0.2% DMEA al a flow rale of 1.0 mL/min to obtain of the title compound 
in 94 A % EE (5.98 g, 38%). Mass spectrum (dectrospray): m/z - 297.2 (M+l); J H NMR 
5 (CDCb); 73 (m, 5H), 7.0 (t, 1H), 6.35 (dd, 1H), 6.25 (m, 2H), 4.3 (m, 1H), 3.6 (bs, 2H), 
3.5 (m, 2H), 2.4 (m, 4H), 2.0 (m, 2H), 1.75 (m, 1H). 

Preparation 43. Hl~Benzyl-3-methyl~piperidin^ cis isomer 2 




1 0 Resolve racemic cis 3-(l ^nzylO-methyl-piperidin^yloxy>phenylamine 

(preparation 41 , 1 5.65g) using a CWralcel OD™ 4.6 x 250 mm column eluting with 20/80 
PA/Heptane w/0.2% DMEA at a flow rate of 1 .0 mL/min to obtain of the title compound 
in 99.2% EE(5.72g, 37%). Mass q>ectrum (electrospray): m/z « 297.2 (M+l); *H NMR 
(CDCI 3 ): 73 (m, 5H), 7.0 (t, IH), 6.35 (dd, 1H), 6.25 (m, 2H), 4.3 (m, 1H), 3.6 (bs, 2H) f 

15 3.5 (m, 2H), 2.4 (m, 4H), 2.0 (m, 2H), 1.75 (m, 1H). 

Preparation 44. Racemic 3-(l-Benzy]-3-rrffw-me%l-p^ 




Trans Isomer 1 Trans Isomer 2 



Heat a ipixture of 1 -benzyl-3-rrfl7is^metbyl^3-bromo-ph»oxy)piperidine 
20 (preparation 27, 2.50 g), benzhydrylideneamine (1 .509 gX 2,2 , 4)is(diphenylphosphino>- 
l.lTrinaphtfcyl (0.173 g) and sodium Nbutoxide (0.934 g) in toluene (100 mL) at 100°C. 
After 1 0 min., add tris(dibenzy]idmeacetone>dipa]ladium(0) (1 27 mg) and heat at 1 00°C. 
After 4 hr., add concentrated hydrochloric acid (4 mL) to the resulting benzhydrylidene- 
[3<l-benzyl-3-meihyl-pii^din^yloxy>j±CTyI]-amine mixture and heat for 20 min. at 
2 5 1 00°C, Partition between ethyl acetate and saturated aqueous NaClaqueous NaQ. Easily 
the aqueous phase with 5N NaOH, extract with dichlorometbane, dry over anhydrous 
sodium sulfate, evaporate and purify on a 35 g silica gel column eluting with 
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dicMoromethane-2M NH 3 in methanol, gradient to give the crude title compound (1 ,602 
g). Mass spectrum (electmspray) m/z * 297 (M+l); } E NMR (CDCJj): 732 (m, 4H), 
7-26 (m, 1H), 7.03 (m, 1H), 6.33 (m, 1H), 6,28 (ra, 1H), 6.25 (m, 1H), 3.73 (m, 1H), 3.62 
(hr s, 2H), 3.51 (s, 2H), 2.85 (m, 2H), 2.09 (m, 2H), 1.97 (m, 1H), 1.83 (m, 1H), 1.65 (m, 
5 lH),0.97(d,J=6.3Hz,3H). 

Preparation 45. 3^1-Benzyl-3-fr*flMnethyl-p^ 1 
and 2 




Trans Isomer 1 Trans Isomer 2 

10 Resolve the racemic 3Kl-benzyl-3-trcwj-me^ 

(preparation 44) using Charalpak AD™/1 00% acetonitrile into isomer 1 (574 mg) and 2 
. (672 mg). 

Preparation 46. 2-<^oro-6<l-methyl-piperidin^-yloxy>pyridine 

15 ^ 

Add sodium hydride (60% dispersion in mineral oil, 5.4 g, 1 35.1 mmol) to DMF 

(J00 mL) and cool to 0 °C. Add 4-hydrc»cy-l-methylpiperidine (1 5.6 g, 135.1 mmol) in 

DMF (1 00 mL). Warm the reaction to room temperature over 1 hr., add, in portions, 2,6- 

dichloropyridine (20.0 g, 135.] mmol) as a solid. Stir the reaction and heat at 120 °C for 

20 12 hr. Cool the reaction to room temperature and partition between diethyl ether and 
water. Extract 3 times with diethyl ether, combine organics and wash with saturated 
aqueous NaCl, dry over MgS0 4) and concentrate. Chromatograph (silica gel, eluting with 
etbylacetate, then 5% 2 M NH 3 -methanol/ethylacetate), to provide the title compound as a 
pale yellow liquid (25.5 g, 83% yield). Mass spectrum (ion spray): m/z = 227.1 (M+l); 

25 *H NMR: 5 (CDCI3, ppm) 7.46 (t, 3 - 7.2 Hz, 1 5.6 1 Jz : 1H), 6.82 (d, 3 - 6.3 Hz, 1H), 6.59 
(d, J « 8.0 Hz, 1H), 5.03 (m, 1H), 2.66 (bs, 2H), 2.28 (bs, 5H), 2.00 (m, 2H), 1 .80 (m, 
2H); Anal cald for C n H,5CIN2O0.8 H 2 0: Theory. C, 54.80; H, 6.94; N, 1 1 .62. Found: 
C, 54.51 ; H, 6.20; N, 1 1 .60. 
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Preparation 47. 2<l-Allyl-2-methyl-piperid^^ 




Using a method similar to preparation 46, using N-allyl-2-raethyl-4- 
hydroxypiperidine (preparation 1 0), gives the title compound as the free base (6 1 % yield). 
5 J H NMR (CDC1 3 ): 7.5 (dd, JH), 6.8 (d, 1H), 6.6 (d, 1H), 5.9 (ra, 1H), 5.2 (m, 2H), 5.0 (m, 
1H), 3.5 (in, 1H), 3.0 (m, 2H), 2.45 (m, 1H), 2.3 (m, 1H), 2.2 (m, 2H), 1.7 (m, IH), J.5 
(m,lH),1.2(d 8 3H). 

Preparation 48. 4^6<Moroi5)Tidin-2-yloxy)-c^ acid 
1 o terhbuiyl ester isomer 2 




Add sodium hydride (95%, 0.318 g) to a solution of 4-hydroxy-cw-2-metbyl- 
piperidine-l-carboxylic acid /erf-butyl ester isomer 2 (preparation 3, 2.465 g) in DMSO 
(1 00 mL) and beat in an oil bath al 65°C. After 30 min., add 2,6-dichloropyridine (1 .864 

15 g) and heat at 1 00°C. After 4 hr., partition between ethyl acetate-hexane (1 :4) and 

saturated aqueous NaClaqueous NaCl, dry over anhydrous sodium sulfate, evaporate and 
purify on a 35 g silica gel column eluting with ethyl acetate-hexane (1 :39) to give the title 
compound (3.26 g). >H NMR (CDCJ 3 ): 7.50 (t, 1H), 6,87 (d, 1H), 6.61 (d, 1H), 538 (m, 
1H), 4.35 (m, 1H), 3.89 (m, 1H), 3.22 (m, 1H), 1.93 (m, 3H), 1.75 (m, IB). 1.46 (s, 9H), 

20 1.26 (d,3H). 

Preparation 49. 4^6-CMoro-pyridin-2-y]oxy)-2-m^ acid ten- 

butyl ester as isomer 1 
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Using a method similar to preparation 48, using 4-bydroxy-2-mahy]-pjperidine-] - 
carboxylic acid ferr-butyl ester ds 1 (preparation 2), gives the title compound (88% yield). 
"H NMR (CDC1 3 ): 7.5 (dd, 1H), 63 (d, 1H), 6.6 (d, 1H)< 5.4 (m, 1H), 4.4 (m, 1H), 3.9 (m, 
11-1), 3.2 (ra, 111), 1.9 (ra, 3H), 1.75 (m, 1H), 1.45 (s, 9H), 1.25 (d, 3H). 

5 

Preparation 50. 4^6-CM(mhpyridiji-2-yloxy>2-ra^ add leri- 

buty] ester trans isomer 1 




Using a method similar to preparation 48, using 4-hydroxy-2-methy]-piperidine-l - 
1 0 carboxylic acid f erf-butyl ester wins isomer 1 (preparation 2) gives the title compound 
(41% yield). 'H NMR (CDCJ3): 7.5 (dd, IB), 6.85 (d, 1H), 6.6 (d, 1H), 5.3 (m, 1H), 4.6 
(m, IJH), 4.1 (m, 1H), 3.0 (m, 1H), 22 (m, 1H), 2.0 (m, 1H), 1.7 (m, 1H), IS (m, 1H), 
1.45(s,9H),1.25(d,3H). 

15 Preparation 51. 2-(l-Beri2yl-3-methy}i3iperid^ (4 isomers) 




Using a method similar to preparation 48, using racemic 1 -benzyi-4-hydroxy-3- 
metbyl-prperidine (preparation 5) gives the title compound. 'H NMR (CDCI3): 7.48 (dd, 
1H), 7.30 (m, 5H), 6.84 (d. 1H), 6.62 (d, 1H), 4.66 (m, 1H), 3 S4 (a, 2H), 2.88 (m, 2H), 
20 2.21 (m, 2H), 1.92 (m, 2H), 1.63 (q, 1H), 0.92 (d, 3H). 

Preparation 52. 6^]-Beru^l-3-me%l-piperidin^yloxy>pyridin-2-y]ainine (cis isomers) 

Using a method similar to preparation 48, using racemic ]-benzy]-c£s-3-melhy]- 
2 5 piperidin-4-ol (preparation 6) gives the title compounds (84% yield). Mass spectrum 

53 

BNSDOCtD <WO 2004TgM3aQM. I .> 



WO 2004/094380 



PCT/US2004/009283 



(electrospray): m&p317.2 (M+l); 'H NMR (CDa 3 ): 7.48 (dd, 1H), 7.26 (m, 5H), 6.84 (d, 
1H), 6.64 (d, 1H), 5.20 (in, 1H), 3.52 (s, 2H), 2.55 (m, 2H), 2.31 (m, 2H), 2.06 (m, 2H), 
1.83 (m,IHX 0.95 (d,3H). 

5 Preparation S3. Racemic2<l~benzyl-3-*ra^ 
pyridine 

°trcuo 

Combine racemic l-benz^-3-;rfliw-ineth)d-pipOTdin-4-ol (preparation 713.356 g) 
and 1 -methyl-2-pyrrolidinone (50 mL) and add sodium hydride (95%, 1 ,81 g) and heat in 

10 an oil bath al 100°C. After 30 inin., add 2,6-dichloropyridine (1 1.55 g) and heat at 100°C. 
After 1 8 hr., partition between ethyl acetate-hexane (1 :4) and saturated aqueous NaCl, dry 
over anhydrous sodium sulfate, evaporate and purify on two silica gel columns eluting 
with: ethyl acetate-hexane (1 :9) to give of the title compound (17.25 g). Mass spectrum 
(electrospray) mlz - 31 7 (M+l), 319 (M+2+1); l H NMR (CDC1 3 ): 7.48 (t, 1H), 732 (m, 

15 4H), 126 (m, 1H), 6.84 (dd, 1H), 6.61 (dd, 1H), 4.68 (m, 1H), 3.52 (s, 2H), 2.87 (m, 2H), 
2.12 (m, 2H), 1 .98 (m, 1H), 1 .88 (m, 1H), 1 .62 (m, 1H), 051 (d, J- 6.7 Hz, 3H). (file: 
mn4-a01246-J84) 

Preparation 54. 2<l-Benzyl-2 l 2-dimetbyl-piperi 



20 




Combine l-benzyl-2^-dimethyl-piperidin-4-ol (preparation 9) 1.08 g, 4.92 mmol), 
N,N<iimethylfonnamjde (20 mL) and 95% sodium hydride (0.12 g, 4.92 mmol) and stir. 
After 30 rain., add 2,6-dichloropyridine (0.67 g, 4.52 mmol), stir and heat at 120°C. After 
1 8 hr., cool to ambient temperature and partition between water (1 00 mL) and ethyl 
25 acetate (1 00 mL). Separate the organic layer and wash the aqueous layer with ethyl 
acetate (2x100 mL). Combine the organic layers, wash with water (5x100 mL), wash 
with aqueous NaCl solution, dry over sodium sulfate, filter and concentrate. Purify the 
residue by silica gel flash chromatography eluting with 9:1 bexanetethyl acetate to obtain 
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of thetitle compound (0.57 g, 38%). Mass spectrum (electrospray): mAz=331.1 (M+1); 
J H NMR (CDQ 3 ): 7.5 (dd, 1H), 7.3 (m, 5H), 6.8 (d, 1H), 6.6 (d, 1H), 52 (m, 1H), 3.9 (d, 
1H), 3.2 (d, 1H), 2.65 (m, 1H), 2.4 (m, 1H), 2.0 (m, 2H), 1.7 (m, 1H), 1.6 (m, 1H), 13 (s, 
350,1^(8, 3H). 

Preparation 55: 2-bromo^(HS>pbenyletbyl-2^^>m 
yloxy)pyridine 




Add N^S>Phenelhyl-2^>Mcthyl-piperidin-4-(R)-ol (preparation 8, 14.6 g, 66.6 
mmoJ) to a solution of 60% NaH (4g, 99.9 mmol) in NMP (1 16 mL) at room temperature. 
After 1 5 min., warm the reaction mixture to 50°C for 2 hr. or until the end of the Ha 
release. Quickly add 2,6^ibromopyridine (1 6 g, 67.93 mmol) at 5G°C, ft en beat the 
reaction mixture at 100°C for 2.5 hr. Cool the reaction mixture to room temperature and 
add aqueous NaCl (200 mL) and water (1 OOmL). Extract the aqueous layer with MTBE 
(3X200 mL). Combine the organic fractions and dry over MgS0 4 ,- filter, and concentrate 
under reduce pressure. Further purify the crude product on silica gel, to obtain the title 
compound (87%), 

Preparation 50 . 2-<^oro^(l<ycJopropylme*byl-pi^ 

Add NaH (60% dispersion in oil, 130 mg, 3.25 mmol) to a solution of 1- 
cyclppropylmethyl-piperidin-4-ol (preparation 1 1, 458 mg, 2.95 mmol) in DMF (8 mL) 
and stir for 20 min. Then add 2,6-dichIoropyridine to the mixture and beat at 120 °C 
overnight Quench the reaction with saturated NaHC0 3 , extract with methylene 
dichloride three times. Combine the organic layers, wash with saturated NaCl solution, 
dry over NaaSO* filter and concentrate lo give a residue. Chromatography (silica gel) 
eluting with 4% 2M NH 3 -methanol in methylene dichloride provides 480 mg (61 %) of the 
title compound: mass spectrum (ion spray): m/z « 267.2 (M+l); ! H NMR (CDQs, ppm): 
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7.39 (t, 1H), 6.75 (d, 1H), 6.52(d, 1H), 4.96 (m, 1H), 2.75 (in, 2H), 2.30 (m, 2H), 2.1 9 (d, 
2H), 1.97 (m,2H), 1.75 (m, 2H), 0.76 (m, 1H), 0.43 (in, 2H), 0.00 (m, 2H). 

Preparation 57 . 4^6<*lon)-pyridjn-2-yloxy)-piperidjne-l-caiboixylic add terf-butyl ester 



Add NaH (60% dispersion in oil, 420 mg, 1 0.5 mmol) to a solution of N-f-Boc-4- 
hydroxypiperidine (2.01 3 g, ] 0 mmol) in DMSO (20 mL) and stir for 20 min. Then add 
2,6-dichloropyridine (1 .479 g, 10 mmol) to the above mixture and heat at 1 10 °C for 12 
far. Quench the reaction with 0.1N NaOH, extract with ether/ethyl acetate (4:1) three 
times. Combine the organic layers, wash with saturated NaCl solution, dry over Na 2 SC>4, 
filter and concentrate to give a residue. Chromatography (silica gel) ehiting with 8% ethyl 
acetate in hexanes provides 2.256 g (72%) of the title compound: mass spectrum (ion 
spray): mfc= 335.0 (M+Na); 'H NMR XCDCI3, ppm): 7.52 (t, 1H), 6.89 (d, 1H), 6.64 (d, 
1H), 5.24 (m, 1H), 3.77 (m, 2H), 3.32 (m, 2H), 2.00 (m, 2H), J.76 (ra, 2H), 1.49 (s, 9H). 

Preparation 58. 2-Ch1oro-6-( ] -m e1hy] -piperidin -4-yloxy)-pyri dine 



Using a similar method to preparation 56, usmg4-hydroxy-l-me1hy]piperidine 
(2.303 g, 20 mmol) and DMSO (40 mL) as the solvent, provides 3.484 g (77%) of the title 
compound: mass spectrum (ion spray): mJz » 228.0 (M+l); *H NMR (CDG 3 , ppm): 7.52 
(t, 1H), 6.88 (d, 1H), 6.64 (d, 1H), 5.09 (m, 1H), 2.72 (m, 2H), 2.33 (m, 5H), 2.05 (m, 
2H),1.86(ra,2H). 
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Preparation 59: 2-anrino-6-(] ^S)-rAenylethyl-2^KR>^ 
yloxy)pyridine: 




Add 7 M NH 3 in ethyleneglycol (58.28 mL, 408 mmol) and copper (I) oxide 
5 (58.38mg, 0.408 mmol) to a solution of 2-bronK)^]^S)i>henylethyl-2^«(R)-mdhy]« 
piperidin^yloxy)pyridine (preparation 55, 153g» 40.8 mmol) in NMP (20 ml) in an 
autoclave. Sealing (he autoclave and warm the mixture to 85°C far 20 hr. Cooling the 
reaction mixture to room temperature and add water (80 mL) and 1 0 M NaOH (16 mL). 
Extract the aqueous layer with cyclobexanc (3x200 mL). Combine the organic layers, dry 
1 0 over MgS0 4t filter and concentrate under reduce pressure to obtain the crude title 

compound (1 3.5 g). Filter on silicagd to provide the title compound (1 Og, 95 % purity, 
85% corrected yield). 

Preparation 60. 6-(l -Meftyl-prperidin4-yloxy^ 



Combine 2^hloro-6^1 -methyl-piperidin-^yloxy>pyridine (preparation 46, 7.0 g, 
31 .0 mmol), Pd 2 (dba)3 (1 .41 g, 1 .5 mmol), (±>BINAP (1 32 g, 3.0 mmol), sodium ten- 
butoxide (4.1 5 g, 43.0 nrrnol), and benzophenone imine (6.9 mL, 37,0 mmol), heat at 
80°C in 200 mL of toluene. After 1 8 hr., cool the reaction to room temperature, and 

20 partition between ethylacetate and water. Extract with ethylacetate (IX), and methylene 
di chloride (2X), combine organics and dry over MgSO* and concentrate. Dissolve 
residue in of 1 :1 1 N aqueous HC1/THF (200 mL), stir at room temperature. After 2 hr., 
adjust aqueous layer to pH > 10 with 5 N NaOH. Partition between ethylacetate and 
water, extract aqueous layer with ethylacetate (IX) and methylene dichloride three times. 

2 5 Combine organics, dry over MgS0 4 , concentrate, and further purify by chromatography 
(silica gel, eluting with 0-20% 2 M NH$in methanol/ethylacetate), to obtain the title 
compound (6.3 g, 99% yield). Mass spectrum (ion spray): m/z = 208.1 (M+l); AnaJ cald 
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for CnHi 7 N 3 O-Ha-0,85 HjO: Theory: Q 51 .00; H, 7.67; N, 1 6.22. Found: C, 50.72; H, 
7J27; N, 36.22. 

Preparation 61. 4-[6-(BenzhydjylidOT^ 
5 carboxylic acid terf-butyl ester cis isomer 1 




Combine 4-(6-cWoro-pyridin-2-yloxy>^ ten- 
butyl ester cis isomer 1 (preparation 49, 4.50 g, 13.77 mmol), toluene (1 50 mL), 
benzbydrylideneamine (3.0 g, 16.52 mmol), sodium-t-butoxide (1.85 g, 1928 mmol), and 

1 0 2,2*-bis(diphenylpbosphino>l ,1 '-bmaphthyl (0343 g, 0 .55 mmol), stir and heat at 1 00°C 
After 10 min., add tris((Ubenzylideneacetone)-dipalladium(0) (0.252g, 0 215 mmol), stir 
and heat at 1 00°C. After 3 hr., cool to ambient temperature. Partition between water (200 
mL) and 4:1 hcxanc:ethyl acetate (200 mL). Separate the aqueous fraction and wash 
again with 4:1 hexane:ethyl acetate (200 mL). Dry the combined oiganic layers over 

15 sodium sulfate, filter and concentrate. Purify die residue by silica gel flash 

chromatography eluting with 9:1:0.2 hcxane:ethyl acetate:2M ammonia/mefhanol to 
obtain the title compound (6.08 g, 94%). J H NMR (CDC1 3 ): 7.8 (d, 2H), 7.45 (m, 4H), 
7.3 (m, 3H), 7,2 (m, 2H), 6.3 (dd, 2H), 5.1 (m, 1H), 42 (m, 1H), 3.8 (m, 1H), 3.2 (m, 1H), 
1.6 (m, 4H), 1 .5 (s, 9H), 1 .2 (d, 3H). 

20 

Preparation 62. 4-[6-(Benzbydrylidene-anra^ 
1 -carboxylic acid tert-bvtyl ester isomer 2 
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Combine 4^6^Mon>-pyridii>2^ acid 
/erf-butyl ester isomer 2 (preparation 48, 0.725 g), benzhydxylideneamine (0.482 g), 
rec^^^^bisfdipbenylphosjtoo)-!,! *binaphthyl (55 mg) and sodium /-butoxide 
(0.299 g) in toluene (20 raL) and heat at ] 00°C. After 1 0 min., add 
tris(dftcn2ylidincacetone>dipanadi\mi(0) (41 mg) and heat at 100°C. After 25 hr., 
partition between ethyl acetate-hexane (1 :4) and saturated aqueous NaCl, dry over 
anhydrous sodium sulfate, evaporate and purify on a 1 0 g silica gel column eluting with 
dichloromctbane-2M NH3 in methanol, gradient) to give the crude title compound (1 .1 9 
g). Mass spectrum (electrospray): m/z=472 (M+l). 

Preparation 63. 4^6-Amino-pyridin-2-yloxy>2-methyl-piperidine-l -carboxylic acid tert- 
butyl ester civ isomer 1 



T r 



Combine 4-[6-(benzhydrylidene-ammo>pyri - 
15 caiboxylic acid ferf-butyl ester cis isomer 1 (preparartion 61), methanol (1 50 mL), sodium 
acetate (2.54 g, 30.94 mrool), and bydroxylamine monohydrogen chloride (1 .61 g, 23.2 
mmol) and stir. After 30 min., partition between 0.25 M sodium hydroxide solution (1 00 
mL) and 1 :1 hexane:ethyl acetate (300 mL), Combine organic layers, wash with aqueous 
NaCl solution, dry over sodium sulfate, filter and concentrate. Purify the residue by silica 
20 gel flash chromatography eluting with 9:1 :0*2 hexane:ethyl acetate:2M 

ammonia/methanol to obtain the title compound (2.81 g, 70%). ! HNMR (CDCI3): 73 
(dd, 1H), 6.05 (m, 2H), 53 (m, 1H), 4.3 (m, 1H), 425 (bs, 2H), 3.85 (m, 1H), 3.25 (m, 
1H), 1.9 (m, 3H), 1.7 (m, 1H), 1.5 (s, 9H), 1.3 (d, 3H). 

25 Preparation 64. 4^6-Amino-pyridin-2-yloxy)^ , -2-methy]-piperidine- 1 -carboxylic acid 
/erf-butyl ester isomer 2 

' ' ' N xv 
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Combine 4~[6-(ben2hy^ 
1-carboxyiic acid terf-butyl ester isomer 2 (preparation 62, 1.19 g) in methanol (30 raL), 
add sodium acetate (0.497 g), and hydroxyamine hydrochloride (0.3 1 6 g) and stir at room 
temperature. After 1 hr,, partition between dicttoromelhane and saturated aqueous NaCl, 
dry over anhydrous sodium sulfate, evaporate and purify on a silica gel column, eluting 
with dichlorometbane~2M NH 3 in methanol, gradient) lo give the title compound (0.687 
g). ! H NMR (CDC1 3 ): 7.33 (t, 1H), 6.03 (m, 2H), 5,25 (m, 1H), 4.33 (m, 3H), 3.87 (m, 
1H), 3.25 (m, 1H), 1.91 (m, 3H), 1.73 (m, JH), 1.46 (s, 9H), 1.27 (d, 333). 

Preparation 65. Racemic 6-(l-benzyl-3-*r<ra^m 
ylamine 

and 

Combine racemic 2-(l«benzyl-3-rrj^methyUpiperidin^yloxy>6-chlo^ 
pyridine (preparation 53, 1 0.32 g), benzbydrylideneamine (7.08 g), racemic-2^ 1 - 
bis(diphen>^ho^hino)-l,l , binaphtbyl (0.81 1 g) and sodium /-butoxide (4.38 g) in 
toluene (200 mL) and heat at 100°C. After 1 5 min., add tris(dibenzylidineacetone)- 
dipalladium(0) (0.596 g) and heat at 100°C. After 4 hr., add concentrated hydrochloric 
acid (1 0 mL) to the resulting benzbydryiidene-[6-(l -benzyl-3-rmw-mefhyli>iperidii>-4- 
yloxy)~pyridm-2-yl>amine and heat at 1 00°C. After for 30 rain., partition between ethyl 
acetate and saturated aqueous NaCl. Basify the aqueous phase with 5N NaOH and extract 
with ethyl acetate and dry over anhydrous sodium sulfate, evaporate and purify on a silica 
gel column eluting with dichlororaethane-2M NHs in methanol, gradient to give the title 
compound (7.6 & 78% yield). Mass spectrum (electrospray) m/z « 298 (M+l ); *H NMR 
(CDCh): 7.33 (m, 5H), 7.26 (m, 1H), 6.06 (d, 1H), 6.02 (d, 1H), 4.51 (m, 1H), 4.22 (br s, 
2H), 3.52 (s, 2H), 2.85 (m, 2H), 2.15 (m, 2H), 1.97 (m, 1H), 1 .85 (m, 1H), ] .63 (m, 1H), 
0.92(d,J=6.7Hz,3H). 
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Preparation 66. 6 -(I -Benzyl-2^-dimethyl-pperidin^>1c^ 

Combine :^l-benzyl-2,2-dimethy]-pi^ • 
(preparation 54, 0*57 g, 1,72 ramol), benzbydrylideneamine (0.31 g, 1.72 inmol) $nd 
5 toluene (20 mL), add sodium-t-butoxide (0.22 g, 2.24 mrnol), 2,2 f - 

bis(diphenylpho$phino)-U '-binaphthyl (0.043 & 0.69 mmol), stir and heat at 80°C. 
After 1 0 min., add tris(diT)Bn^]ideneacetone><fipalladiuin(0) (0.032 g, 0345 mmol), stir 
and heat at 80°C. After 16 hr., add tris(dfte^lideneacetone)^ip^ (0.032 g, 
0.345 nunol) and continue heating. After additional 24 hr., cool to ambient temperature. 

1 0 Partition between water (50 mL) and ethyl acetate (50 mL). Separate the organic layer, 
wash with aqueous NaCl solution (50 mL), diy over sodium sulfate, filter and concentrate. 
Dissolve residue in tetrabydrofuran (80 mL) and treat with JM aqueous hydrochloric acid 
(30 mL) with stirring. After 1 hr., make the reaction mixture basic by adding 2M aqueous 
sodium hydroxide solution; extract with ethyl acetate. Separate the organic layer, dry 

1 5 over sodium sulfate, filter and concentrate. Purify residue by silica gel flash 

chromatography duting with 5% (2M ammcmiaAnethanoiy dichloromethanc to of impure 
title compound (0.50 g). Mass spectrum (electrospray): m/r=3l 2.2 (M+l). 

Preparation 67. 6-< 1 «Al]yl-2-methyl-piperidin-4-y)oxy)-pyridin-2-ylamine 




Using a method similar to preparation 66, using 2-chloro-6-(] -AHyl-2-methyi- 
piperidin-4-yloxy)pyridine (preparation 47) gives the title compound (41%). Use this 
product as is in subsequent steps without characterization to obtain compounds of the 
present invention.. 
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Preparation 68, 6<l-Benzyl-3-methyl-piperidm (4 isomers) 




Using a method similar to preparation 66, using 2-chloro-6-(l -benzyl-3-methyl- 
piperidin-4-y]oxy)pyridine (preparation 51, gives the title compound (39%). l H NMR 
5 (CDG 3 ): 7.35 (m, 6B), 6.08 (d, 1H), 6.02 (d, IE), 4-51 (m, IH), 4.23 (s, 2H), 3.54 (bs, 
2H), 2.89 (m, 2H), 2.14 (m, 2H), 1 .93 (n, 2H), 1.63 (m, 1H), 0.94 (d, 3H). 



10 



Preparation 69. 6-(l-ken^-3-methyl-piperi 1 
and 2 




Isomer 1 



Isomer 2 



i 

Using a method similar to preparation 66, using racemic 2-chloro-6-(l-benzy]-cis- 
_3^ethyl-piperidin^yloxy)py^itie (preparation 52),.and resolving an a Chiralcel OJ 1M 
4.6x250 mm column eluting with 20/5/75 IPA/mcthanol/Heptane w/0.2% DMEA at a 
flow rate of 1 .0 mL/min. to obtain the two as enantiomers: Mass spectrum 
15 (electrospray): m/z=298.2 (M+l). 

Preparation 70 . 6Kl-cydopn^melfcy]^^ 

H,N> 



Combine 2-cb] oro-6-( 1 -^yclopropylmethyl-piperidin-4-yl oxy)-pyridme 
2 0 (preparation 56, 480 mg, 1 .80 mmol), benzophenonc imine (391 mg, 2. 1 6 mmol), BINAP 
(67 mg, 0.1 1 mmol), pd^dba)* (33 mg, 0.036 mmol), sodium r-butoxide (242 mg, 2.52 
mmol) and toluene (8 mL) and heat at 1 00 °C for 14 hr. Quench the reaction with 
saturated NaHC0 3 solution, extract with ethyl acetate three times. Combine the organic 
layers, dry over NaaSO* filter and concentrate under reduced pressure to give a residue. 
25 Dissolve the residue in THF (1 0 mL), add 5N HQ (1.0 mL) and stir for 30 mm. Dilute 
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the mixture with 0.1N HCJ solution, extract twice with ethyl acetate-hexanes (1 2). Keep 
the aqueous layer and adjust pH>l 1 with 5N NaOH solution, extract with methylene 
dichloride three times. Combine the organic layers, dry over Na2S0 4 , filter and 
concentrate to give a residue. Chromatography (silica gel) eluting with 7% 2M NH r 
5 methanol in methylene dichloride provides 310 mg (70%) of the title compound as a 
white solid: mass spectrum (ion spray): mlz « 248.1 (M+l); -H NMR (CDCfe, ppm): 7.23 
(t, 1H), 5.95 (pseudcH, 2B), 4.81 <m JH), 4.14 (s, br, 2H), 2.76 (m, 2H), 226 (m, 2H), 
2.18 (d, 2H), 1.92 (m, 2H), 1.71 (m, 2H), 0.80 (m, 1H), 0.44 (m, 2H), 0.00 (m, 2H). 

10 Preparation 71. 4^6-Ammo-p>ridm-2-yloxy>p^^ acid *erM>utyl ester 



Combine 4^6-chIoro-pyridra-2-yloxy>piperidine--l -carboxylic acid rerf-butyl 
ester (preparation 57, 2.256 g, 7.2 mmol), benzophenone imine (1 .588 g, 8.6 mmol), 
BINAP (269 mg, 0.43 mmol), Pd 2 (dba)3 (1 32 mg, 0.144 mmol), sodium /-butoxide (969 

15 mg, 1 0.08 mmol) and toluene (50 mL) and heat at 95 °C for 12 hr. Quench the reaction 
with saturated NaHCG 3 solution, extract with efhyl acetate three times. Combine the 
organic layers, diy over Na^SO^ filter and concentrate to give a residue. Dissolve the 
residue in methanol (70 mL), add sodium acetate (1 .42 g, 17 J mmol) and hydroxylamine 
hydrochloride (900 mg, 13 mmol), stir at room temperature for 30 min. Partition between 

20 IN NaOH and CH2CI2, extract flic aqueous layer twice with CH2CI2. Combine the organic 
layers and wash with saturated NaCl solution, dry over Na 2 S04, filter and concentrate to 
give a residue. Chromatography (silica gel, eluting with 12-25% ethyl acetate in hexanes) 
provides 2.06 g (98%) of the title compound as a yellow solid: mass spectrum (ion 
spray): 294.1 (M+l); J H NMR (CDCh, ppm): 7.35 (t, 1H), 6.08 (d, 1H), 6.06 (d, 1H), 

25 5.09 (ro,,lH), 4.32 (s, br, 2H), 3.75 (m, 2H), 3.29 (m, 2H), 1.94 (m, 2H), 1.73 (m, 2H), 
1.49 (s,9H). 

Preparation 72 . 6<l-Mefliyl-piperidin-4-yloxy>pyridin-2-y]amm 
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Using a method similar to preparation 70, using 2-chloro-6-0 -raethyl-piperidin-4- 
yloxy>pyridine (preparation 58, 1 .525 g, 6.73 mmol) provides 1.097 g (79%) of flie title 
compound: mass spectrum (ion spray): m/z - 208.0 (M+l); *H NMR (CDCh, ppm): 7.34 
(t, 1H), 6.06 (m 2H), 4.92 (m, 1H), 4.26 (s, br, 2H), 2.72 (m, 2H), 2 32 (m, 5H), 2.05 (m, 
5 2H),1.82(m,2H). 

. Preparation 73 . N-[6-(l-Methyl-piperidin^yloxy>^ 

Add acetyl chloride (1 1 8 mg, 0.11 mL, J .50 mmol) slowly to a solution of 6-(l- 
10 mcihyl-pipOTdin^yloxy)^^ (preparation 72, 260 mg, 1 .25 mmol) in 

trieihylamine (1 90 mg, 0.26 mL, 1 .88 mmol) and THF (10 mL), heat at 40 °C overnight. 
Quench the reaction with O.lNNaOH, extract with methylene dichloride three times. 
Combine the organic layers, dry over NaaSO* filter and concentrate to give a residue. 
Chromatography (silica gel) eluting with 4.5% 2M NH 3 -methanol in methylene dichloride 
15 provides 238 mg (76%) of the title compound as an oil: mass spectrum (ion spray): m/z « 
250.0 (M+l); l H NMR (CDCI3, ppm): 7.70 (m, 2H), 7.56 (t, 1H), 6.44 (d, 1H), 4.91 (m, 
111), 2.68 (ra, 2H), 2,34 (m, 5H), 2.20 (s, 3H), 2.00 (m, 2H), 1.81 (m, 2H). 

Preparation 74 . Ethy!-[6^1-methyl-piperidm^ 

Add LiAfflU (1 08 mg, 2.85 mmol) to a solution of N-[6-(l -methyl-piperidin-4- 
yloxy>pyridin-2-yl]-acetamide (preparation 73, 238 mg, 0.95 mmol) in THF (1 0 mL) and 
heat at reflux for 3 days. Quench the reaction with water, add IN NaOH and water, stir 
for 30 min. Extract with methylene dichloride three times, combine the organic layers, 
dry over Na^SO^ filter and concentrate to give a residue. Chromatography (silica gel) 
eluting with 4% 2M Nlfe-methanol in methylene dichloride provides 1 1 0 mg (49%) of the 
title compound as a colorless oil: mass spectrum (ion spray): m/z « 236.0 (M+l); *H 
NMR (CDCI3, ppm): 7.34 (t, 1H), 6.00 (d, 1H), 5.90 (d, 1H), 4.95 (m, 1H), 4.30 (m, 1H), 
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3.26 (m, 2H), 2.73 (m, 2H), 2.31 (s, 3H), 2.29 (m, 2H), 2.02 (m, 2H), 1.84 (m, 2H), 1.25 



Combine l~methyl-piperidineH44hiol (1.4 g, 10.67 mmol) and N,N- 
dimethylformamide (10 mL) and cool to 0°C. Add 95% sodium hydride* (0.28 g, 11.20 
mmol), warm to ambient temperature and stir. After 40 min., add l^-difluoro-5-nitn>- 
benzene (1 .21 mL, 1 0.67 mmol), stir and heat at 65°C. After 3 br., cool to ambient 
temperature and add water (50 mL), Extract with ethyl acetate (3x50 mL), wash 
combined organic layers with water (3x50 mL), aqueous NaCl solution (50 mL), dry 
organic layer over sodium sulfate, filter and concentrate. Purify residue by silica gel flash 
chromatography eluting with 1 0% (2M Mty methanol)/ methylene dichloride to obtain 
the title compound (0.31 g, 11%). Mass spectrum (electrosj^^ (M+l). 

Preparation 76. 3Kl-Mefliyl-piperidin^ylsuIfanyl)-phenylamme 



Combine 3-amino-benzenethiol (1.87 mL, 17.83 mmol), 4-chloro-l -methyl- 
piperidme hydrochloride (2.0 g, 1 1 .76 mmol), cessium carbonate (8.42 g, 25.87 mmol), 
and dimelhylformamide (60 mL), stir and beat at 80°C. After 1 8 hr., cool to ambient 
temperature and filter. Wash the filtrate wife water (3x20 mL) and extract with diethyl 
ether (2x30 mL). Combine flic organic layers, dry over magnesium sulfate, filter and 



concentrate. Purify through a plug of silica gel using dichloromethane/2.0 M ammonia in 
methanol (20:1 mixture ratio) to give the title compound as a pale orange oil (1 .52 g, 
58%): Mass spectrum (ion spray): m/z « 223.1 (M+l), l H NMR (free base, CDCh): 7.1 0 
(t, J - 7.8 Hz,lH), 6.84 - 6.80 (m, 1H), 6.77 (t, J« 2.0 Hz, 1H), 6.58 (ddd, J« 0.8, 2.2, 
8.0 Hz, 1H), 3.69 (bs, 2H), 3.09 (bs, 1H), 2.85 (m, 2H), 2.31 (s, 3H), 2.16 - 1.99 (m, 4H), 
1.79- 1.64 (m,2H). ,3 C NMR (free base, CDCI3): 146.7, 135.2, 129.4, 122.0, 118.4, 
113.7,55.1,46.1,43.6,32.5. 



Preparation 75. 4^3-Fluoro-5-nitn>-phenylsulfanyl> 1 -methyl-piperidme 
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Example L #Wl-Methy]i>foOTdm^ hydrocWoride 




Add benzoyl chloride (0.062 mL, 0*534 mmol) to a solution of 3~(1 -methyl- 
piperidin^y]oxy>phenylamine (preparation 28, 102 mg, 0.494 mmoJ) in dioxane (3,5 
5 mL) in a sealed tube and heat at 1 1 0°C for 2 hr. Purification by SCX column, during 
with ammonia (2.0 N in methanol) gives the title compound as the free base (137 mg, 
91 %). Dissolve the residue in diethyl ether and treat with ethereal hydrogen chloride (1.0 
M). Triturate the resulting gum with ether to give the title compound as the hydrochloride 
salt (139 mg, off-white solid). Mass spectrum (free base, ion spray): m/z- 3 1 1 .2(M+1 ), 
10 l H NMR (free base, CDCh): 7.97 (bs, N-H), 7.85 - 7.82 (m, 2H), 7.52 (tt, J~ 13 Hz, 7.3 
Hz, J H), 7.49 - 7.42 (m, 3H), 7.22 (t, J« 8.1 Hz, 1H), 7.05 (d, J« 8.1 Hz, 1H), 6.69 (dd, J 
- 2.1 Hz, 8.3 Hz, 1H), 438 - 430 (bm, 1H), 2.72 2.62 (bra, 2H), 235 - 2.23 (bm, 5H), ' 
2.04 - 1.96 (bm, 2H), 1.89 - 1.79 (bm, 2H). Analysis calculated for 
C J9 H 2 3CIN2Q2*0.6H2O: C, 63.80; H, 6.82; N, 7.83. Found C, 63.67; H, 6.62; N, 7.83. 

15 

Example 2. 2-ChlorcHN-[3~(l-methyl-piperi 
hydrochloride 

HC! 

Combine 3^1-meftyl-piporidin-4-yloxy)-phenylamine (preparation 28, 185 mg, 
20 0.90 mmol) in dichloromethane (9 mL), add pyridine (0.145 mL, 1.79 mmol) and stir at 
0°C for 5 min. Add 2-chlaro-benzoyl chloride (0.142 mL, 1 .12 mmol) and allow to wann 
to ambient temperature and stir. After 1 8 hr., dilute with dichloromethane (10 mL) and 
wash with sodium hydroxide (IN, 3x1 0 mL). Combine the organic layers, dry over 
sodium sulfate and concentrate under reduced pressure. Purify by flash chromatography, 
2 5 eJuting with dichloromethane/ammonia (2.0 N in methanol) [20/1 ] to give the title 
compound as free base (1 1 2 mg, 36%). Dissolve the residue in diethyl ether and treat 
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with ethereal hydrogen chloride (1.0 M). Triturate the resulting gum with ether to give 
the title compound as a white solid (1 15 mg). Mass spectrum (Ion spray): m/z - 
345.1(M+1); l H NMR (free base, CDCI3): 7.88 (bs, N-H), 7.76 (dd, J= U Hz, 7.3 Hz, 
1H), 7.52 (bs, IB), 7.47 - 7.36 (m, 3H), 7.28 - 7.24 (m, 2H), 7.03 (d„/= 8.0 Hz, 1H), 6.72 
5 (dd, J= 8.2 Hz, 2.4 Hz, 1H), 4.48 (bs, 1H), 2.88 - 2.80 (bm, 2H), 2.66 - 2.56 (bm, 2H), 
2.45 (s, 3H), 2^2 - 2.13 (bm, 2H), 2.01 - 152 (bm, 2H). 

Example 3. 4-Ruoro-7tfH;Ml-metbyl^iperi 
hydrochloride 

id 1401 

Using a method similar to Example 2, using 4-fluoto-benzoyl chloride (0.1 54 mL, 

1 .30 mmol), gives the title compound as free base (250 rag, 73%). Following a method 

similar to Example 2 gives the title compound as the hydrochloride salt (259 mg, yellow 

solid). Mass spectrum {free base, ion spray): m/z » 329-2 (M+l ), ! H NMR (free base, 

15 m CD(%):J.!^ 

2H), 7.16 (t, J« 8.5 Hz, 2H), 7.03 (d,/« 8.3 Hz, 1H), 6.71 (dd, J= 2.1 Hz, 8.3 Hz, 1H), 

4.43 - 4.36 (bm, 1H), 2.78 - 2.69 (bm, 2HX 234 - 2.44 (bm, 2H), 2.35 (s, 3H), 2.1 1 - 2.03 

(bm, 2H), 1 .94 - J .85 (bm, 2H). Analysis calculated for Ci9H22CaFN 2 O2*0.5H2O: C, 

61 .04; H, 6.20; N, 7.49. Found C, 60.96; H, 5.92; N, 7.79. 

20 

Example 4. 2-Biomo-#HP<l-ra^4^^ 
hydrochloride 




Using a method similar to Example 1, using 2-bromo-benzoyl chloride (0.070 ml, 
25 0.534 mmol), gives the title compound as the free base (1 86 mg, 98%). Following a 

method similar to Example 1 gives the title compound as the hydrochloride salt (1 80 mg, 
off-white solid): Mp: 269°C (dec.); mass spectrum (free base, ion spray): m/z « 
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389.0(M+1), 'H NMR (free base, CDClj): 7.67 - 7.62 (m, 3H), 7.49 (bs, N-H), 7.42 (td, J 
« 1 .2 Hz, 7.6 Hz, 1 H). 7.33 (td, J - 1 .8 Hz, 7.8 Hz, 1H), 7.26 (t, J - 8.2 Hz, 1H), 7.03 (d, 
J= 82 Hz, 1H), 6.72 (dd,J= 2.4 Hz, 8.4 Hz, 1H), 4.46 - 4.37 (bm, 1H), 2,82 - 2.68 (jam, 
2H), 2.5 ] - 2.27 (tern, 5H), 2.1 7 - 2.04 (bra, 2H), 1 £7 - 1 .85 (bm, 2H). Analysis calculated 
5 for CijHMBrONjOa'O^HaO: C, 52.49; H, 5.33; "N, 6.44. Pound C, 52.56; H, 5.26; H, 
6.35. 

Example 5. 2,6-Difluoro-AT-[3-(l -niethyli3iperidjn-^yloxy>phenyl]-benzamiae 
hydrochloride - 

Using a method similar to Example . 1, add 2,6-difluoro-benzoyl chloride (0.68 ml, 
0.544 mmol) to a solution of 3-(l -methyl-piperidm^yloxy)-phenylainirie (preparation 
24, 1 02 rag, 0.494 mmol) in dioxane (3.5 mL) in a sealed tube and heat at 1 1 0°C for 2 hr. 
Purification by SCX column, eluting with ammonia (2.0 N in methanol) gives the title 

1 5 compound as the free base (1 54 mg, 90%). Following a method similar to Example 1 
gives the title compound as the hydrochloride salt (147 mg, white solid). Mp: 136-8°C; 
mass spectrum (free base, ion spray): mlz = 347.1(M+1); J H NMR (free base, CDC1 3 ): 
7.62 (bs, N-H), 7.47 (s, 1H), 7.42 (W« 2.0 Hz, 7.4 Hz, 1H), 7.24 (W 8.1 Hz, 1H), 
7.04-6.97 (m, 3H), 6.73 (dd, J~ 2,0 Hz, 8.1 Hz, 1H), 4.43-435 (bm, 1H), 2.75-2.67 (tarn, 

20 2H), 2.39-2.33 (bm, 2H), 2.32 (s, 3H), 2.09-2.00 (bm, 2H), 1.92-1.82 (bm, 2H). Analysis 
calculated for Ci^2iClF 2 NaO2«0.5H 2 O: C, 58.24; H, 5.66; N, 7.15. Found C, 58.56; H, 
5.50; N, 7,12. 

Example 6. 3,4-Difliran>-j\43K^^ 
25 hydrochloride 
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Using a method similar to Example 5, using 3,4-difluoro-bcnzoyl chloride (0.012 
mL), gives the title compound as the free base (33 mg, 1 00%). Following a method 
similar to Example 2 gives the title compound as the hydrochloride salt (lOmg, yellow 
5 solid). Mass spectrum (free base, ion spray): tn/z « 347.1(M+1); 3 H NMR (free base, 
CDCU): 8.00 (bs, N-H), 7.75 - 7.68 (m, 1H), 7.63 - 7.58 (m, 1H), 7.23 (dd, J= 8.3 Hz, 
1 6.4 Hz, 1 H), 7.04 (d, J~ 7.8 Hz, 1H), 6.70 (dd, J* 1 .8 Hz, 8.3 Hz, 1H), 436 ~ 4.29 (bm, 
1H), 2.72 - 2.63 (bm, 2H), 2.35 - 2.25 (bm, 5H), 2.05 - 1.96 (bm, 2H), 1.89 - 1.79 (hm, 
2H); Analysis calculated Ci^HaiCIFaNaOj^O^aO: C, 58.92; H, 5.60; N, 7.23. 
10 Found C, 58.78; H, 5.56; N, 6.98. 

Example 7. 2,4-Difluoro-N-lHJ^^M^ 
hydrochloride 

XX 

HCl 

1 5 Using a method similar to Example 5, using 2,4-difluoro-benzoyl chloride (0.060 

mL, 0485 tnmol) gives the title compound as the free base (145 mg, 86%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (143 mg, 
tan solid). Mass spectrum (free base, ion spray): m/z «■ 347.1 (M+l); *H NMR (free base, 
CDCI3): 8.32 (bd, J - 1 53 Hz, N-H), 8.24 - 8.17 (m, 1H), 7.49 (s, 1H), 7.28 - 7.24 (m, 

20 1H), 7.09 - 7.02 (m, 2H), 6.97 - 6.91 (m, 1H), 6.72 (dd, 2.3 Hz, 8.3 Hz, 1H), 4.48 - 
4.40 (bm, 1H), 2.83 - 2.73 (bm, 2H), 2.56 - 2.43 (bm, 2H), 2.40 (s, 3H), 2.19 - 2.07 (bm, 
2H), 1.99-1. 87 (bm,2H). 

Example 8. 2 t 64)icMoro-tf-[3-(l -m^yl-pipOTdin-4-yloxy>phenyl]-benzamide 
25 hydrochloride 

HQ 
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Using a method similar to Example 5, using 2,6-di chloro-benzoyl chloride (0.076 
mL» 0.533 mmoJ) gives me title compound as the free base (1 70 mg, 92%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (163 mg, 
off-white solid). Mp: 1 70- 1 °C; mass spectrum (free base, ion spray): ra/z «= 379. 1 (M+l ); 
'H NMR (free base, CDC1 3 ): 7.46 - 7.43 (bm, 2H), 738 - 7.23 (m, 4H), 7.04 (d, J - 8.2 
Hz, III), 6.74 (dd, J- 22 Hz, 8.2 Hz, 1H), 4.43 - 4.37 (bm, 1H), 2.77 - 2.68 (bm, 2H), 
2.43 - 2.34 (bm, 2H), 2.34 (s, 3H) S 2.1 1 - 2.02 (bm, 2H), 1.94 - 1.84 (bm, 2H). Analysis 
calculated for CigHajClsNsOj-O^HjO: C, 53.73; H, 5.22; N, 6.60. Found C, 53.42; H, 
5.06; N, 6.58. 

Example 9. 2,4~DicHoro-N-[3Kl-methyli3iperid^ 
hydrochloride 




Using a method similar to Example 5, using 2,6-dichloro-benzoyl chloride (0.075 
ml, 0.534 mmol) gives the title compound as the free base (156 mg, 85%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 57 mg, 
white solid). Mp: 131-3°C; mass spectrum (free base, ion spray): m/z=379.0(M+l); *H 
NMR (free base, CDC1 3 ): 7.86 (bs, N-H), 7.73 (d, J= 8.4 Hz, 1H), 7.48 (d, J- 2.0 Hz, 
1H), 7.46 (bs, 1H), 7.37 (dd, /= 2.0 Hz, 8.4 Hz, 1H), 7 25 (t, J - 8.2 Hz, 1H), 7.03 (d, J= 
8.2 Hz, 1H), 6.73 (dd, J» 2.2 Hz, 8.4 Hz, 1H), 4.45 - 4.36 (bm, 1H), 2.80 - 2.69 (bm, 
2H), 2.49 - 2.36 (bm, 2H), 237 (s,3H), 2.14 - 2.04 (bm, 2H), 1 .95 - 1.86 (bm, 2H); 
Analysis calculated for Ci9H 2 jCl3NjO2»0.5H2O: C, 53.73; H, 5.22; N, 6.60. Found C, 
53.56; H, 4.87; N.6.50. 
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Example 1Q. 2-Oi]oro^-fh)on>-Jtf-[H^ 
hydrochloride 




Using a method similar to Example 5, using 2«chloro-6-fluoro-benzoyl chloride 
5 (1 06 mg, 0.549 mmol) gives the title compound as the free base (1 59 mg, 90%). 

Following a method similar to Example 2 gives the title compound as the hydrochloride 
salt (1 73 mg, off-white solid). Mp: 1 53-4°C; mass spectrum (free base, ion spray): mfz « 
363.1(M+1); 'HNMR (free base, CDC1 3 ): 7.49 (bs, N-H), 7.46 (bs, 1H), 7.39 - 733 (m, 
1H), 7.28 - 7.23 (m, 2H), 7.09 (W~ 8.4 Hz, 1H), 7.03 (d,J« 8.2 Hz, 1H), 6.73 (dd, J« 
10 2.1 Hz, 8.1 Hz, 1H), 4.43 - 4.37 (bm, 1H), 2.76 - 2.68 (bm, 2H), 2.43 - 2.34 (bm, 2H), 
234 (a, 3H), 2.10 - 2.02 (bm, 2H), 1 .93 - 1 .84 (bm, 2H); Analysis calculated for 
C)9H2iCl 2 FN 2 O2*0^5H 2 O: C, 56.52; H, 5.37; N, 6.94. Found C, 56.68; H, 5.28; N, 7.02. 

Example 11. 2<Mon>4-fluoro-iV43~( I -methyl^ 
IS hydrochloride 




Using a method similar to Example 5, using 2-chloro-4-fluoro-benzoyl chloride 
(0.1 38 mL, 1 .06 mmol) gives the title compound as the free base (1 52 mg, 86%). 
Following a method similar to Example 2 gives the title compound as the hydrochloride 
20 salt (156 mg, off-white solid). Mp: 21 3°C; mass spectrum (free base, ion spray): m/z « 
363.1 (M+I); J H NMR (free base, CDQ 5 ): 8.68 (bs, 1H), 7.43 - 7.32 (m, 2H), 7.13 - 6.87 
(m, 4H). 6.64 (bs, 1H), 4.22 (bs, 1H), 2.56 (bs, 2H), 2.19 (bs, 5H), 1 .88 (bs, 2H), 1 .75 (bs, 
23). 
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Example 12. 2-Orioro-.V-[3-0 ^yl-pipendin^yloxy>i*e!nyl)^fluoio-benzainide 
hydrochloride 




Using a method similar to Example 5, using 2*chloro-4-fluoro-benzoyl chloride 
5 (0.054 mL, 0.420 mmol) and 3-(l -elhyl-prperito^yloxy>phenylaniine (preparation 29) 
gives the title compound as the free base (131 mg, 91 %). Following a method similar to 
Example 2 gives the title compound as the hydrochloride salt (1 30 mg, white solid). Mp: 
91°C; mass spectrum (free base, ion spray): m/z « 3773(M+1); J H NMR (free base, 
CDC1 3 ): 8.14 (bs, N-H), 7.68 (dd, J« 6.1 Hz, 8.7 Hz, 1H), 7.40 (bs, 1H), 7.21 (t, J» 8.1 
10 Hz, 1H), 7.14 (dd, J - 2.5 Hz, 8.3 Hz, 1H), 7.06 -7.01 (m,2H).6.70(dd,J=2.4Hz,8.3 
Hz, 1H), 438-431 (m, 1H), 2.75 - 2.67 (bm, 2H), 2.41 -(q, .7=7.1 Hz, 2H), 233-2.24 
(bm, 2H), 2.04 - 1 .97 (bm, 2H), 1.87-1 .78 (bm, 2H), 1 .08 (t, J ■» 7.4 Hz, 3H); Analysis 
calculated for CaoHaCl2FN 2 C>2'0.25BbO: C, 57.49; H, 5.67; N, 6.70. Found C, 57.45; H, 
531; N, 6.59. 

15 

Example 13 . 2-Chloro-N-[3-(l -emyl-piperidin-4-yloxy>phenyl}-6-Tmoro-benzainide 
hydrochloride 




Using a method similar to Example 1 2, using 2,6-dtfluoro-benzoyl chloride (0.054 
20 mL, 0.420 mmol) gives the title compound as the free base (100 mg, 69%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 03 rag, 
white solid). Mp: 262°C (dec.); mass spectrum (free base, ion spray): mfc ■ 377.2(M+1); 
• 1 H NMR (free base, CDOb): 8.02 (bs,N-H), 7.40 (s, 1H), 7.29 (dd,7» 12 Hz, 15.3 Hz, 
1H), 7.23 - 7.16 (m, 2H), 7.05 - 6.98 (m, 2H), 6.69 (dd, J - 1 .9 Hz, 8.1 Hz, 1H), 435 - 
25 4.29 (bm, 1H), 2.73 - 2.66 (bm, 2H), 2.40 (q, J - 7.4 Hz, 2H), 239 - 2.22 (bm, 2H), 2.03 
- 1 .95 (bm, 2H), 1 .85 - 1 .76 (bm. 2H), 1 .07 (t, J - 7-.1 Hz, 3H); Analysis calculated for 
CMHadaFNaQz^SHaO: C, 57.49; H, 5.67; N, 6.70. Found C, 57.14; H.5.81; N, 6.52. 
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Example 14, 2A6-TxifluoTO^-p-0 -melhjfl-piperidi^ 
hydrochloride 

HCl 

5 Using a method similar to Example 5, using 2,4,6-trifluoro-benzoyi chloride (1 06 

rog, 0345 mmol) gives the tide compound as the free base (1 44 mg, 81%). Following a 
method similar to Example 2 gives me title compound as the hydrochloride sail (1 47 mg, 
off-white solid). Mp: 1 36 8 C (dec.); mass spectrum (free base, ion spray): m/z ■= 
365.1(M+1), 'H NMR (free base, CDC1 3 ): 7.60 (bs, 1H), 7.44 (bs, 1H), 7.27 - 722 (m, 
10 1H), 7.01 (d, J» 8.1 Hz, 1H), 6.80 - 6.71 (m, 3H), 4.42 - 4.35 (bm, 1H), 2.75 - 2.67 (bm, 
2H), 2.41 - 2.34 (bm, 2H), 234 (s, 3H), 2.10 - 2.02 (bm, 2H), 1 .92 - 1.83 (bm, 2H); 
Analysis calculated for Cj9H20ClF3N 2 O2«0.5H 2 O: C, 55.68; H, 5.16; N, 6.84. Found C, 
55.59; H, 5.20; N, 6.86. 



15 Example IS. 23,4-Trifluoro-fl^3-(l-memtf^ 
hydrochloride 




Using a method similar to Example 5, using 2,3,4-trifluoro-benzoyl chloride 
(0.016 mL) gives the title compound as the free base (36 mg, 99%). Following a method 

2 0 similar to Example 2 gives the title compound as the hydrochloride salt (1 0 mg, off-white 
solid). Mass spectrum (free base, ion spray): m/z - 365. 1 (M+l ); ] H NMR (free base, 
CDClj): 8.21 (bd, J= 12.9 Hz,N-H), 7.93 - 7.86 (m, 1H), 7.42 (bs, 1H), 7.26 (t, J~ 8.2 
Hz, 1H), 7.16 - 7.09 (m, 1H), 7.05 (d, J - B2 Hz, 1H), 6.73 (dd, J» 2.3 Hz, 8.2 Hz, 1H), 
4.40 - 4.33 (bm, 1H), 2.73 - 2.65 (bm, 2H), 2.37 - 227 (bm, 5H), 2.07 - 2.98 (bm, 2H), 

25 1.91-1.81 (bm,2H). 
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Example 16. /H3^1-Metoyl-piperid%^yloxy>phentf 
hydrochloride 




Using a method similar to Example 5, using 2-trifluoromethoxy-benzoyl chloride 
5 (122 mg, 0.544 mmol) gives the title compound as the free base (133 mg, 70%). 

Following a method similar to Example 2 gives die title compound as the hydrochloride 
salt (145 mg, white solid): Mp: 1 19-21°C; mass spectrum (free base, ion spray): m/z ■ 
395.1(M+1); *H NMR (free base, CDC1 3 ): 8.27 (bs, N-H), 8.09 (dd, J« 1.8 Hz, 7.8 Hz, 
1H), 7.57 (td,J= 1.8 Hz, 7.8 Hz, 1H), 7.49 - 7.44 (m, 2H), 7.35 (dt, J» 13Hz, 8.3 Hz, 
10 1H), 7.25 (t, J= 8.2 Hz, 1H), 7.02 (dd, J - 1.4 Hz, 8.0 Hz, 1H), 6.73 (dd, J=2.4 Hz, 83 
Hz, 1H),4.43 - 436 (bm, 1H), 2.77 - 2.68 (bm, 2H), 2.43 - 2.34 (bm, 2H), 234 (s, 3H), 
2.1 1 - 2.02 (bm, 2H), 2.94 - 2.85 (bm, 2H); Analysis calculated for C20H22CIF3N2Q3: C, 
55.75; H, 5.15; N, 630. Found C, 55.49; H, 531 ; K, 6.67. 

15 Example 17. JV-[3-<l-Merthyl-piperidm^yloxy>phen^^ 
hydrochloride 




Using a method similar to Example 5, using 2-trifluoromethyl-benzoyl chloride 
(0.079 ml, 0.533 mmol) gives the title compound as the free base (1 49 mg, 81%). 

2 0 Following a method similar to Example 2 gives die title compound as the hydrochloride 
salt (146 mg, white solid). Mp: 135-6°C; mass spectrum (free base, ion spray): m/z = 
379.1(M+1); J H NMR (free base, CDC1 3 ): 7.76 (bd, J« 7.6 Hz, 1H), 7.65 (d, J- 4.6 Hz, 
2H), 7.63 - 7.57 (m, 1H), 7.43 (bs, 1H), 7.41 (bt, J= 2.2 Hz, 1H), 7.25 (t, /« 83 Hz, 1H), 
7.00 (dd, J - 1.4 Hz, 8.1 Hz, 1H), 6.73 (dd, ./ = 23 Hz, 83 Hz, 1H), 4.44 - 435 (bm, 1H), 

25 2.77 - 2.68 (bm, 2H), 2.44 - 234 (bm, 2H), 234 (s, 3H), 2.1 1 - 2.02 (bm, 2H), 1.93 - 1.84 
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(bm, 2H); Analysis calculated for CaoH^CIFaNzO^O^SHjO: C, 57.28; H, 5.41; N, 6.68. 
Found C, 57.1 3; H, 5.42; N, 6.82. 

Example 18. 4-FJucm>-/V^3-(l-me^ 
benzamide hydrochloride 



•coa 



Using a method similar to Example 5, using 4-fluoro-2-trifluoromethyl-benzoyl 
chloride (0.01 8 ml) gives the title compound as the free base (39 rag, 100%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 0 mg, 

10 off-white solid). Mass spectrum (free base, ion spray): m/z « 397.1 (MM); *H NMR (free 
base, CDC1 3 ): 7.66 - 7.60 (m, 2H), 7.42 (dd»J- 2.4 Hz, 8.8 Hz, 1H), 735 (t, J= 2.0 Hz, ■ 
1H), 7.30 (td, J m 2.4 Hz, 8.1 Hz, 1H), 7 .23 (t, J - 8.1 Hz, 1H), 6.99 (dd, J~ 1 .4 Hz, 8.0 
Hz, 1H), 6.72 (dd, Jr 2.0 Hz, 8.3 Hz, 1H), 4.38 - 4.31 (bm, 1H), 2.72 - 2.64 (bm, 2H), 
2.36 - 225 (bm, 5H), 2.06 - 1.97 (bm, 2H), 1.89 - 1.80 (bm, 2H); Analysis calculated for 

15 C20H2jClF4N 2 O**O.25H 2 O: C, 54.93; H, 4.96; N, 6.41 . Found C, 54.96; H, 4.94; N, 6. 13. 

Example 19. 6-Fluoro-jV-[3^1 nmetbyl^^^ 
benzamide hydrochloride 




2 0 Using a method similar to Example 5, using 2-fluoro~64rifluoromethyl-beiizoyJ 

chloride (0.015 mL) gives the title compound as the free base (39 mg, 98%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 2 mg, 
off-white solid). Mass spectrum (free base, ion spray): m/z « 397.1(M+1); J H NMR (free 
base, CDC1 3 ): 7.75 (bs, N-H), 7.57 - 7.50 (m, 2H), 7.37 . 732 (m, 2H), 7.23 (t, J - 8.2 

25 Hz, 1H), 7.01 (dd, J= 1.7 Hz, 8.0 Hz, 1H), 6.72 (dd,J« 2.2 Hz, 8.3 Hz, 1H), 4.38 - 4.31 
(bm, 1 H), 2.72 - 2.63 (bm, 2H), 236 - 2.26 (bm, 5H), 2.05 - 1 .97 (bm, 2H), 1 .89 -1 .79 
(bm,2H). 
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Preparation 77. 4-[3^2^oro^fluon>-ber^ 
carboxylic acid tot-butyl ester 




Add pyridine (0.66 mU 8.21 rnmol) to a solution of 4~(3-amino-phenoxy)- 
5 piperidine-1 -carboxylic acid /err-butyl ester (preparation 30, 2.0 g, 6.84 ramol) in 
dichloromethane (35 mL) at 0°C. Stir and add 2-cbloro^Kfiuorobenzoyl chloride 
dropwise (J .45 g, 7.52 mmol). Stir at 0°C for 30 min and 1 hr. at room temperature. 
Dilute with dichloromethane (30 raL) and wash with sodium hydroxide (1 N, 2x25 mL). 
Combine the organic layers, dry over sodium sulfate and concentrate under reduced 

1 0 pressure. Purification by flash chromatography, elating with ethyl acetate/hexanes [20- 
40%] to give the title compound (3.0 g, 98%)- Mass spectrum (ion spray): m/z - 
449.0(M+1); 'HNMR (CDC1 3 ): 7.87 (bs,N-H), 7.80 (dd, J« 6.1 Hz, 8.6 Hz, 1H), 7.48 (s, 
1H), 7.28 - 7.24 (m, 1H), 7.21 (dd, J = 2.5 Hz, 8.4 Hz, 1H), 7.1 1 (td, J» 2.2 Hz, 8.4 Hz, 
1H),7.03 (<W«8.4Hz, 1H),6.73 (dd, J«2.2Hz, 8.4 Hz, 1H),4.52 (septet, J - 3.6 Hz, 

IS 1H), 3.69 (ddd, J - 3.7 Hz, 7.7 Hz, 13.6 Hz, 2H), 3.35 (ddd,-J« 3.9 Hz, 7,7 Hz, t3:6"Hz, 
2H), 1 .97 - 1 .89 (m, 2H), 1 .81 - 1 .72 (m, 2H), 1 .46 (s, 9H). 

Example 20. 2-CWoro-4-fluon>~N-P^ 
hydrochloride 



20 




Combine 4-[3^2^Moro-4-fluoro-beiKoyte 
carboxylic acid /erf-butyl ester (preparation 77, 2.99 g, 6.67 mmol), dioxane (30 mL) and 
a solution of hydrogen chloride in dioxane (4M, 15 mL) and stir at room temperature. 
After 2 hr., concentrate at reduced pressure to remove the solvent, dry under vacuum to 
2 5 give the title compound as a white solid (2.56 g, 1 00%): Mass spectrum (ion spray): m/z 
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- 349.0(M+1); Analysis calculated for CisHj^FNaOj^O^SHiO: C, 55.47; H, 5.04; N, 
7.1 9. Found C, 55 26; H, 5.09; N, &80. 

Example 21. 2«Chloro^fluaro-M[3-(piperi^ 
5 hydrochloride 




Combine 4^3-ammo-phenoxy>piperidine-l -carboxyiic acid terf-buty] ester 
(preparation 30, 100 mg, 0.342 mmol), dioxane (2 mL) and polymer bound moipholinc 
resin (205 mg, 0-513 mmol) and add 2-cMoio-6-fluoro-benzoyl chloride (0.048 mL, 

1 0 0376 mmol), shake (in a J-KEM® block) and heat at 1 06°C. After 2 hr., dilute with 
methanol (5 mL) and add tris-aroine resin (1 00 mg), shake in a rotory evaporator 
overnight, filter, concentrate and use directly in the next step. Combine methanol (5 mL) 
and acetyl chloride (2.5 mL) and stir at 0°C. After 1 hr., add a solution of 4-[3-(2-chIon>- 
6-fluoro4>enzoylamino>jto acid /erf-butyl ester in 

15 methanol (2 mL) and stir at room temperature. After 30 rain,, concentrate under reduced 
pressure, dissolve the residue in ethyl acetate (10 mL), wash with NaHCOs (sat aq., 10 
mL), dry the organic layers over magnesium sulfate, filter and concentrate under reduced 
pressure to give 1 00 mg (84%, 2 steps) of the titled compound as the free base. Following 
a method similar to Example 2 gives the title compound as the hydrochloride salt (130 

2 0 mg, off-white solid). Mp: 139-42°C; mass spectrum (free base, ion spray): m/z « 

311 J(M+1); J HNMR(fieebase,CDa 3 ): 8.19 (bs,N-H), 7.41 (W=2.1 Hz, 1H), 7.35- 
7.29 (m, 1H), 7 26 - 7.20 (m, 2H), 7.07 - 7.02 (m, 2H), 6.70 (dd, J~ 2.3 Hz, 8.4 Hz, 1H), 
4.43-4.36(m, 1H),3.11 ~3.04(m, 2H), 2.74 - 2.67 (m,2H), 2.50 (bs,N-H),2.Q4- 1.95 
(m,2H), 1.72- 1.62 (m,2H). 

25 
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Example 22. 2,4,6-Trifluoro-tf-[3-(pipOT 
hydrochloride 



Using a method similar to Example 21 using 2,4,6-trifluoro-benzoyl chloride 



(0.049 mL, 0.376 mmol) gives the title compound as the free base (80 mg, 67%, 2 steps). 
Following a method similar to Example 21 gives the title compound as the hydrochloride 
salt (87 mg, off-white solid). Mp: 185-7°C; mass spectrum (free base, ion spray): m/z = 
31 1 .2(M+1); l H NMR (free base, CDCh): 7.62 (bs, N-H), 7.43 (t, J - 2.1 Hz, 1H), 7.28 - 
7.23 (m, 1H), 7.04 (d<W= 1.5 Hz, 8,2 Hz, 1H), 6.81 - 6.71 (m, 3H), 4.51 -4.45 (bm, 
1H), 3.22 - 3.14 (bm, 2H), 250-2.81 (bm, 2H), 2.12 - 1.74 (bm, 5H). 

Example 23. N- [3- (1 -Methyl -pii»eridin-4-yloxy>phenyl]-nicotinamide dihydrochloridc 



Usinga method similar to Example 2, using mcotinoyl chloride (161 mg, 0503 
mmol) gives the title compound as free base (1 09 mg, 48%). Following a method similar 
to Example 2 gives the title compound as hydrochloride (125 mg, white solid). Mp: 73- 
4°C; mass spectrum (free base, ion spray): m/z - 312.1(M+1); 'H NMR (free base, 



CDa3):9.09(d,^«2.0Hz, lH),8.78(dd,Jel.7Hz,4.9Hz, 1H),8.21 (dt,/=2.0Hz, 
8.0 Hz, 1H), 7.88 (bs, N-H), 7.49 - 7.43 (m, 2H), 7.27 (t, J« 8.0 Hz, 1H), 7.07 (d, J« 8.0 
Hz, 1H), 6.74 (dd, J - 2.0 Hz, 8.0 Hz, 1H), 4.45 - 4.39 (bm, 1H), 2.81 - 2.72 (bm, 2H), 
2.51 - 2.42 (bm, 2H), 2.38 (s, 3H), 2.16 - 2.06 (bm, 2H), 1 .96 - 1.87 (bm, 2H); Analysis . 
calculated for C,bH23C12N3<V0.25HjO: C, 55.60; H, 6.09; N, 10.81. Found C, 5551; H, 
6.31; N, 10.54. 
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le 24 . ;^Hl-Meftyl-piperidm-4-yloxy)i*^ dibydrochloride 




Using a method similar to Example 5, using isonicotinoyl chloride (95 mg, 0.533 
mmol) gives the title compound as the free base (114 mg, 75%). Following a method 
5 similar to Example 2 gives the title compound as the hydrochloride salt (1 35 mg, tan 
solid). Mp: 1 72-5°C; mass spectrum (free base, ion spray): m/z = 332.2^1+1); J H NMR 
(free base, CDClj): 9.09 (bs, 1H), 8.78 (d, J- 4.4 Hz, 1H), 8.20 (d, J- 8.0 Hz, 1H), 752 
(bs, N-H), 7.48 - 7.42 (m, 2H), 7.26 (t, J= 8.0 Hz, 1H), 7.07 (d, J= 8.0 Hz, 1H), 6.73 (dd, 
J = 2.0 Hz, 8.3 Hz, 1H), 4.42 - 435 (bm, 1H), 2.77 - 2.67 (bra, 2H), 2.4 J - 2.34 (bm, 2H), 
1 0 233 (s, 3H), 2.1 0 - 2.01 (bra, 2H), 1 .93 - 1.83 (bm, 2H). 

Example 25. 3-^bto-thi6nhcno-2'<arboxvlic add [3-(l -methyl-piperidin-4-y5oxy)- 
phenyl]-amide hydrochloride 




15 Using a method similar to Example 5, using 3-ch3oro-thiophene-2-carbonyl 

chloride (0.01 8 ml) gives the title compound as the free base (35 mg, 1 00%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 0 mg, 
off-white solid). Mass spectrum (free base, ion spray): m/z = 35 1 .0(M+1 ); *H NMR (free 
base, CDCb): 8.74 (bs, N-H), 733 (bd, J - 5.3 Hz, 1H), 7.47 (bs, 1H), 7.23 (t, J «= 8.2 

20 Hz, 1H), 7.05 - 7.01 (m, 2H), 6.71 (dd,./- 1.8 Hz, 8.2 Hz, 1H), 4.42 - 434 (bm, 1H), 
2.73 - 2.63 (bm, 2H), 239 - 238 (bm, 5H), 2.07 - 1 .98 (bm, 2H), 151 - 1.81 (bm, 2H); 
Analysis calculated for C17HMCI2N2O2S: C, 52.72; H, 520; N, 7.23. Found C, 5239; H, 
5.06; N, 6.88. 
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Example 26. Cyclobutanecarboxylic acid [3^1-methyl-piperidin^)4oxy)i)henyl]-amide 
hydrochloride 




Using a method similar to Example 5, using cyclobutanecarbonyl chloride (0.01 1 
5 mL) gives the title compound as the free base (39 mg, 1 00%), Following a method 
similar to Example 2 gives the title compound as the hydrochloride salt (1 0 mg, yellow 
solid). Mass spectrum (free base, ion spray): ra/z » 289.1(M+1); l H NMR (free base, 
CDC1 3 ): 7.41 (bs, N-H), 7.19 - 7.1 2 (m, 2H), 6.89 (bd, J - 7.6 Hz, 1H), 6.63 (bd, J - 7.6 
Hz, IH) f 4.37 - 4.29 (bm, 1H), 3.19 - 3,08 (bm, 1H), 2.72 - 2.63.(bm, 2H), 2.41 - 2.28 
10 (bm, 6H), 2.25 - 2. 1 6 (bm, 2H), 2.05 - 1 .78 (bm, 6H); Analysis calculated for 

C n H25CIN2O2*0.5H2O: C, 61 .16; H, 7.85; N, 8.39. Found C, 61 21 ; H, 7.77; N, 8.16. 

Example 27. 3-Methyl-JV^[3-(l -methyl-pipOTdin-4-yloxy>phenyl]'-butyramide 
hydrochloride 



15 




Using a method similar to Example 5, using 3-mdhyl-bulyryl chloride (0.012 mL) 
gives the title compound as free base (26 nig, 90%). Following a method similar to 
Example 2 gives the title compound as hydrochloride (1 1 mg, tan solid). Mass spectrum 
(free base, ion spray): m/z « 29L2(M+1); *H NMR (free base, CDQ3): 7.37 (bs, N-H), 
20 7.24 (bs, 1H), 7.17 (t, J« 8.2 Hz, 1H), 6.91 (d, J« 8.0 Hz, 1H), 6.64 (d, J« 8.0 Hz, 1H), 
437 - 4.29 (bm, 1H), 2.72 - 2.63 (bm, 2H), 234 - 2.26 (bm, 5H), 2.20 (s, 3H), 2.04 - 1 .96 
(bm, 2H), 1 .88 - 1 .79 (bm, 2H), 1 .00 (d, J « 5.6 Hz, 6H). 

Example 28. ^[3-(l-Methyl-piperidii^ 
25 hydrochloride 
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Using a method similar to Example 5, using 3-phenyl-propionyl chloride (0.015 
mL) gives the title compound as the free base (30.5 mg, 90%). Following a method 
similar to Example 2 gives the title compound as the hydrochloride salt (10 mg, yellow 
solid). Mass spectrum (free base, ion spray): m/z = 339.2(M+1), *H NMR (free base, 
5 CDC1 3 ): 7J3 - 7.1 2 (m t 8H), 6.83 (d, J- 8.0 Hz, 1H), 6.63 (d„/« 8.0 Hz, 1H), 4.35 - 
4.27 (bm, 1H), 3.03 (t, J= 12 Hz, 2H), 2.72 - 2.65 (bm, 2H), 2.64 (\,J~12 Hz, 2H), . 
234 - 229 (bm, 5H), 2.04 - 1.96 (bm, 2H), 1.88 - 1.78 (bm, 2H). 

Example 29. Cyclcpropanecarboxylic acid [3^I-meftyl-piperidin-4-yloxy>.phenyl]- 
10 amide hydrochloride 




Using a method similar to Example 5, using cyclopropanecarbonyl chloride (0.009 
mL) gives the title compound as the free base (27 mg, 99%). Following a method similar 
to Example 2 gives the title compound as the hydrochloride salt (1 1 mg, yellow solid). 
15 Mass spectrum (free base, ion spray): m/z = 275.1(M+1); 'H NMR (free base, CDCI3): 
7.51 (bs,N-H), 739 (s, 1H), 7,17 (t. J~ 8.2 Hz, IB), 6.89 (d, J= 73 Hz, 1H), 6.63 (d, J - 
7.9 Hz, 1H), 438 - 4.29 (bm, 1H), 2.73 - 2.63 (bm, 2H), 238 - 2.29 (bm, 5H), 2.05 - 1 .97 
(bm, 2H), 1.89 -1.80 (bm, 2H), 1.54 -1.49 (bm, 1H), 1.10 - 1 .04 (xn, 2H), 0.87 -0.80 (m, 
2H). 

20 

Example 30. Cyclohexanecarboxylic acid [3-(l -methyl-piperidm-4-y]Qxy)-phenyI]-amide 
hydrochloride 




Using a method similar to Example 5, using cyclohexanecarbonyl chloride (0.023 
25 mL, 0.175 mmol) gives fbe title compound as the free base (44 mg, 96%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (48 mg, 
tan solid). Mp: 141-2°C; mass spectrum (free base, ion spray): m/z = 3172(M+1); *H 
NMR (iree base, CDCh): 7.41 (bs, 1H), 723 (bs, 1H), 7.17 (t, J - 8.1 Hz. 1H), 6.89 (d, J 

81 



BNSDOCHX <WO . . 2004094380A1 l_> 



WO 2004/094380 



PCT/US20H4/009283 



- 8.1 Hz, 1H), 6.64 (dd,J= 2,0 Hz, 8.1 Hz, 1H), 4.36 - 429 (bm, 1H), 2.71 - 2.62 (bin, 
2H), 2.35 - 2.26 (bra, 5H), 220 (tt, J - 3.3 Hz, 1 1.8 Hz, 1H), 2.03 - 1.90 (m, 4H), 1.88 - 
1 .78 (m, 4H), 1 .72 - J .66 (bra, 1H), 1 .58 - 1 .47 (ro, 2H), 1 .36 - 1 .24 (m, 2H), 1 20 (t, J - 
7.2 Hz, 1H). 

5 

Example 3L N-[3-(l-metbyl-piperidin-4-yloxy)-phai)4]- cycJopeitanecarboxamide 
hydrochloride 




Using a method similar to Example 5, using cyclopentanecarbonyl chloride (0.021 
10 mL, 0.1 75 mmol) gives die title compound as me free base (40mg,91%). Followinga 
method similar to Example 2 gives the title compound as the hydrochloride salt (44 mg, 
pale yellow solid). Mass spectrum (free base, ion spray): ra/z » 3032(M+1), l H NMR 
(free base, CDCI3): 7.40 (bs, 2H), 7.15 C J« 82 Hz, 1H), 6.90 (d,/= 82 Hz, 1H), 6.62 
(dd,J= 2.0 Hz, 8.2 Hz, 1H), 4.34 - 427 (bm, 1H), 2.69 - 2.59 (m, 3H), 223 - 221 (bm, 
15 5HX 2.01 - 1 .71 (m, 1 OH), 1 .64 - 1.54 (m, 2H); Analysis calculated for 

Cj8Hj7CIN2O2»0.5H2O: C, 62.15; H, 8.11;N, 8.05. Found C, 61.95; H, 7.84; N, 7.85. 

Example 32 . N-[3-Q -Merayl-piperidm^yloxy>phenyl]-isobiityraniide hydrochJoride 

Vera 

V HC! ^ 

20 Using a method similar to Example 5, using isobutyryl chloride (0.01 8 mL, 0.175 

mmol) gives the title compound as the free base (37 rag, 93%). Following a method 
similar to Example 2 gives the title compound as the hydrochloride salt (41 mg, yellow 
solid). Mp: 104-5°C; mass spectrum (free base, ion spray): m/z ■= 277.1(M+1); l H NMR 
(free base, CDCh): 7.41 (bs, 1H), 7.32 (bs, 1H), 720 - 7.13 (in, 1H), 6.94 - 6.88 (bm, 

25 1H), 6.67 - 6.61 (bm, 1H), 426 - 428 (bm, 1H), 2.70 - 2.60 (bm, 2H), 2.54 - 2.44 (m, 
1H), 224 - 222 (bm, 5H), 2.03 - 1 .93 (bra, 2H), 1 .88 - 1 .77 (bm, 2H), 126 - 1 .21 (m, 
6H). 
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Example 33, N-[4-Chloro-3-(l -nieth)d-pipeTidin^y]oxy>phenyI>2-trifluoroinethoxy- 
benzamide hydrochloride 



Using a method similar to Example 5, using 2-trifluoromethoxy-benzoyl chloride 
(0.066 ml, 0,439 mmol) and 4-chloro~3-( 1 -methyI-piperidin^yloxy)-phenylamine 
(preparation 3 1 ) gives the title compound as the free base (132 mg, 77%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (141 mg, 
pale yellow solid). Mp: 95-7°C; mass spectrum (free base, ion spray): m/z « 429.2(M+1), 
*H NMR (free base, CDC1 3 ): 8.43 (bs, N-H), 7.98 (dd, J - 1 .7 Hz, 7.9 Hz, 1H), 7.65 (d, J 
- 2.4 Hz, 1H), 7.53 (td, J» 1.7 Hz, IS Hz, 1H), 7.41 (t, J= 7.6 Hz, 1H), 7.33 - 7.25 (m, 
2H), 6.87 (dd, J= 2.4 Hz, 8.6 Hz, 1H), 4.46-438 (bm, 1H), 2.69 - 2.61 (bm, 2H), 237 - 
2.29 (bm, 2H), 2.28 (s, 3H), 2.03 - 1 .86 (bm, 4H). Analysis calculated for 
CafoiChFaNaOa: c, 51 .63; H, 4.55; N, 6.02. Found C, 5133; H, 4.58; N, 5.88. 

Example 34*. 2-Chloro-/?-[4-ch]oro-3-(l -mefhy]-piperidin-4-yloxy>-phenj43-benzamide 
hydrochloride 



Using a method similar to Example 33, using 2-chloro-benzoyl chloride (0.057 
mL, 0.448 mmol) gives the tide compound as the free base (142 mg, 92%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 56 mg, 
off-white solid). Mp: 259°C (dec.); mass spectrum (free base, ion spray): m/z * 
379.1 (M+l); 5 H NMR (free base, CDC1 3 ): 8.19 (bs,N-H), 7.67 - 7.64 (m, 2H), 7.43 - 7.26 
(m, 4H), 6.91 (dd, J - 23 Hz, 8.4 Hz, 1H), 4.46 - 438 (bm, 1H), 2.69 - 2.60 (bm, 2H), 
237 - 2.27 (bm, 2H), 2.27 (s, 3H), 2.03 - 1 .86 (bm, 4H). 
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Example 35. 2-Bnimo J\K4-cbloro-3~(l -me&yl-piperito^yloxy>phenyi]-ben22mdc 
hydrochloride 



Using a method similar to Example 33, using 2-hrano-benzoyl chloride (0.059 
mL, 0.452 mmol) gives the title compound as the free base (1 50 mg, 86%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (1 51 mg, 
white solid). Mp: 1 46-8°C; mass spectrum (free base, ion spray): mfz » 423.1 (M+l); ! B 
NMR (free base, CDC1 3 ): 8 J 5 (bs, N-H), 7.62 (d, J= 2.1 Hz, 1H), 7.59 (d, 7«= 8.0 Hz, ' 
1H), 7.54 (dd,J= 1.8 Hz, 7.6 Hz, 1H), 7.35 (t,/= 7.6 Hz, 1H), 7.31 - 725 (m, 2H), 6.92 
(dd, 7« 2.4 Hz, 8.6 Hz, 1H), 4.44 - 4.36 (hm, 1H), 2.68 - 2.59 (bra, 2H), 2.36 - 2.27 0*1, 
2H), 226 (s, 3H), 2.01 - 1 .85 (bm, 4H). 

Example 36.' #-[4-CUoxo-3^]-methyl-p^ 
benzamide hydrochloride 



Using a method similar to Example 33, using 2,6-difluoro-benzoyl chloride (0.056 
mL, 0.443 mmol) gives the title compound as the free base (1 28 rag, 84%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (81 mg, 
off-white solid). Mp: 261 °C (dec.); mass spectrum (free base, ion spray): m/z « 
381.1(M+1); l H NMR (free base, CDC1 3 ): 8,50 (bs,N-H), 7.61 (d, J = 2.1 Hz, 1H), 7.40- 
7.32 (m, 1H), 726 (d, J= 8.6 Hz, 1H), 6.95 - 6.88 (m, 3H), 4.42 - 4.33 (bm, 1H), 2.66 - 
237 (bm, 2H), 233 - 2.44 (bm, 2H), 2 32 - 2.25 (bm, 2H), 224 (s, 3H), 1 .99 - 1.82 (bm, 
4H). 
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Example 37. #-[4<Won>-3Kl-m^ 
benzamide hydrochloride 




Using a method similar to Example 33, using 2,4-difluoro-bcnzoyl chloride (0.0S7 
5 mL, 0.462 mmol) gives the title compound as the free base (141 mg, 88%). Following a 
method similar to Example 2 gives the title compound as the hydrochloride salt (IS 1 mg, 
white solid). Mp: 257°C (dec.); mass spectrum (free base, ion spay): mfo « 381.1 (M+l ), 
J H NMR (free base, CDCI3): 8.39 (bd, J= 14.8 Hz, N-H), 8.12 (dd, J= 7.4 Hz, 18.2 Hz, 
1H), 7.64 (d, J« 23 Hz, 1H), 7.28 (d, J= 8.5 Hz, 1H), 7.02 (td, J= 23 Hz, 8.2 Hz, 1H), 
10 6.93 - 6.87 (m, 2H), 4.46 - 4.40 (bm f 1H), 2.69 - 2.61 (bm, 2H), 238 - 230 (bm, 2H), 
2.28 (s, 3H), 2.04 - 1.87 (bm, 4H). Analysis calculated for CistooClF^Oa-O.25^0: C, 
54. J 1 ; H, 4.90; N, 6.64. Found C, 54.14; H, 4.71; N, 6.58. 

Example 38. 2-Chloro-AH4-cUoro~3-(l -methyl-piperidin^yioxy)-phenyl]-4»fluoro- 
1 5 benzamide hydrochloride 




Using a method similar to Example 33, using 2-chloro-4-fluoro-benzoyl chloride 
(0.064 mL, 0.498 mmol) gives the title compound as the free base (158 mg, 88%). 
Following a method similar to Example 2 gives the title compound as the hydrochloride 

20 salt (1 59 mg, off-white solid). Mass spectrum (free base, ion spray): ra/z « 397.1 (M+l ); 
'B NMR (free base, CDC1 3 ); 8.29 (bs, N-H), 7.68 (dd, 3 = 6.0 Hz, 83 Hz, 1H), 7.62 (d, J 
- 2.1 Hz, 1H), 7.28 (d, J - 8.5 Hz, 1H), 7.1 5 (dd, J * 2.4 Hz, 8.5 Hz, 1H), 7.04 (td, J « 
2.4 Hz, 83 Hz, 1H), 6.91 (dd, J« 23 Hz, 8.5 Hz, 1H), 4.44 - 437 (bm, 1H), 2.69-239 
(bm, 2H), 237 - 2.29 (bm, 2H), 2^7 (s, 3H), 2.01 - 1 .85 (bm, 4H); Analysis calculated for 

25 Ci5H 2 oa3FN 2 02*0.75H 2 0: C, 53.02; H, 4.85; N, 6.26. Found C, 50.81 ; H f 4.52; N, 6.27. 
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Example 39. 2-(^w^jV r --[4-chloro-3-(l -methjd-piperidu)4-y]oxy>phen)d]-6-fluoro- 
benzamidc hydrochloride 




Using a method similar to Example 33, using 2-chloro-6-fluom-ben2oyl chloride 
5 (0.062 mL, 0.480 mmol) gives the title compound as the free base (149 mg, 86%). 
Following a method similar to Example 2 gives the title compound as the hydrochloride 
sail (1 49 mg, white solid). Mp: 259-60°C; mass spectrum (free base, ion spray): m/z » 
397.1 (M+l), ! H NMR (free base, CDCfe): 8.29 (bs, N-H), 7.60 (d, J- 2.4 Hz, 1 H), 7.35 * 
7.26 (m, 2H), 7.21 (bd, J « 8,1 Hz, IH), 4.44 - 437 (bm, IH), 2.68 - 2.60 (bm, 2H), 2,36 - 
1 0 227 (bm, 2H), 2.26 (s, 3H), 2,01 - 1 .84 (bm, 4H); Analysis calculated for 

Ci 9 H2oa3FN202*0.5H 2 0: C, 51.54; H, 4.78; N, 6.33. Found C, 51 .82; H, 4.49; N, 620. 

Example 40, A44-CWcro-3<l-methy^piperidi 
benzamide hydrochloride 



15 




Using a method similar to Example 33, using 2,4,6-trifluoro-benzoyi chloride 
(0.061 mL, 0.471 mmol) gives the title compound as the free base (145 mg, 85%). 
Following a method similar to Example 2 gives the title compound as the hydrochloride 
salt (143 mg, white solid). Mp: >270°C; mass spectrum (free base, ion spray): m/z = 
2 0 399.1(M+1); X U NMR (free base, CDCI3): 8.52 (bs,N-H), 7.58 (d, J =2.1 Hz, 1H),7.27 
(d, J - 8.2 Hz, 1H), 6.91 (dd, J « 2.5 Hz, 8.2 Hz, 1H), 6.70 (t, J« 8.2 Hz, 2H), 4.40 - 4.33 
(bm, 1H), 2.66 - 2.59 (bm, 2H), 234 - 2.26 (bm, 2H), 2.24 (s, 3H), 1 .99 - 1.83 (bm, 4H); 
Analysis calculated for Ci#i$a 2 F3N2<V0.5H2O: C, 5137; H, 4.54; N, 631. Found C, 
51.11; H, 4.24; N, 6.21. 
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Example 41. 2^oro^flutm>-N-^^ 
benzamide hydrochloride 



Combine 3Kl-melh)^-piperidin^)ioxy>phehy]aim 28, 1 ;43 g, 

6.93 mmol), formaldehyde (37% aq., 0.73 mL) and methanol (43 mL), and stir the 
resulting solution. After 3 hr,, add sodium borohydride in small portions (983 mg) and 
stir. After 1 8 hr., quench the reaction with HQ (aq. IN, 0.3 mL), Remove the solvent till 
1/3 of the original volume. Wash with NaOH (aq*, 1M, 20 mL), extract with 
dicbloromethane (2X2S mL), dry the organic layers over magnesium sulfate, filter and 
concentrate under reduced pressure. Load the residue onto an SGX column to provide 
methyl-[3-<l -methyl-pipOTdin-^yloxy>phenyl]-ainine (21 1 mg, 15%). Using a method 
similar to Example 5, using 2-cUoro-4-fluoro-benzay] chloride (0.33 mL, 0.260 mmol) 
gives the title compound as the hydrochloride salt (77 mg, 87%). Mass spectrum (ion 
spray): m/z - 377.1 (M+l); J H NMR (ftee base, CDCfe): 7.26 - 7.08 (m, 2H), 6.98 (bd, J - 
6.6 Hz, 1H), 6.84 - 6.78 (m, 1H), 6.72 - 6.64 (m, 2H), 4.13 (bs, 1H), 3.49 (s, 3H), 2.66 
(bm,2H),231 (s, 3H), 2.23 (bm,2H), 1.83- 1.69(bm,4H). 

Example 42. 2~CMcffo^fluon>-N-methy]^ 
benzamide hydrochloride 



Using a method similar to Example 41 , using 2-chloro-6-fluoro-benzoyl chloride 
(0.33 mL) 0.260 mmol) gives the title compound as the hydrochloride salt (88 mg, 99%). 
Mass spectrum (ion spray): m/z « 377.1 (M+l ); 3 H NMR (DMSO-de): 732 - 7.09 (m, 
4H), 6.94 - 6.83 (m, 3H), 4.64 (bs, 1H), 3.48 - 3.24 (m, 2H), 338 (s, 3H), 3.06 (bm, 2H), 
2.75 (bs, 3H), 2.07 - 2.04 (bm, 2H), 1.87 - 1 .83 (bm, 2H). 
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Example 43. 2,4,6-TCfluon>N-metbyl-W 
benzamide hydrochloride 



Using a method similar to Example 41, using 2,4,6-trifluoro-benzoyl chloride 
(0.34 mL, 0.260 mmol) gives die title compound as the hydrochloride salt (80 mg, 90%). 
Mass spectrum (ion spray): m/z - 379.1(M+1), 3 H NMR (DMSO-cfe): 7.26 - 7.1 1 (m, 
3H), 6.95 - 6.87 (m, 2H), 6.77 (t, J ■ 11 Hz, 1H), 4.67~(bs, 1H), 3.48 - 3.23 (m, 2H), 
337 (s, 3H), 3.13 - 3.02 (m, 2H), 2.75 (bs, 3H), 2.05 - 1 .77 (m, 4H). 

Example 44. 4-Huoro-N^4-methyl-3-(l-me%^^ 



Add 4-fluorobenzoyl chloride (222 mg, 1 .4 mmol) to a solution of 4-Methyl-3-(l- 
meftyl-piperidm-4-yloxy)-phenylamine (preparation 34, 280 mg, 1 .27 mmol) in pyridine 
(1 0 mL), heat at 55 °C for 20 hr. Remove volatfles in vacuo, dissolve the residue in 
GH2CI2, wash with 0.1N NaOH and saturated NaCl solution sequentially, dry over 
Na2SC>4, filter and concentrate to give a residue. Chromatography on a silica gel column 
eluting with 6% 2M NHj-methanol in C^Ch) provides the title compound as a colorless 
oil (375 mg, 86%). Mass spectrum (ion spray): m/z - 3433 (M+l); 'H NMR (CDCI3, 
ppm): 7.94 (s, hr, 1H), 7.88 (m, 2H), 7.85 (s, br, 1H), 7.1 2 (m, 3H), 6.87 (dd, 1H), 4.39 
(m, 1H), 2.62 (m, 2H), 2.33 (m, 2H), 2.31 (s, 3H), 2.22 (s, 3H), 2.06-1.83 (m, 4H); Anal 
cald for C20H23PN2O2-HC1-H2O: C, 60.53; H, 6.60; N, 7.06. Found: C, 60.77; H, 6.20; N, 
7.10. 
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foample 45. 2-Cbloro^fluon>-N-[4-^^ 
benzamide 



Using a method similar to example 44, using 2-chloro^-fluoro-benzoyl chloride 
provides the title compound as a slightly yellow oil (80%). Mass spectrum (ion spray): 
mlz » 377.2 (M+l); ! H NMR (CDC1 3 , ppm): 7.97 (s, br, 1H),7.77 (dd, 1H), 7.51 (d, IB), 
7.20 (dd, 1H), 7.13 (m, 2H), 6.88 (dd, 1H), 4;42 (1H), 2.62 (m, 2H), 2.35 (m, 2H), 2.32 (s, 
3H), 2.23 (s, 3H), 2.09-1 .84 (m, 4H); Anal cald for C 2 oH22ClFN202'Ha-0.5H 2 0: C, 
56.88; H, 5.73; N, 6.63. Found: C, 56,66; H, 5.52; N, 6.49. 

Example 46. 2-CWoro^fluoh>-N-[4-met^ 
benzamide 



Using a method similar to example 44, using 2-chloro-6-fluorobenzoy3 chloride 
provides the title compound as a slightly yellow oil (96%). Mass spectrum (ion spray): 
m/z - 377.0 (M+l); l B NMR (CDC1 3 ): 7.81 (s, br, 1H), 7.48(d, 1H), 7.31 (m, 2H), 7.09 
(m, 2H), 6.87 (dd, 1H), 4.40 (m, 1H),2.63 (m, 2H), 2.34 (m, 2H), 230 (s, 3H), 2.23 (s, 
3H), 2.06-1 .82 (m, 4H). Hydrochloride salt : Anal cald for C 2 &H22ClFN2OrHa-0.25H2O: 
C, 57.49; H, 5.67; N, 6.70. Found: C, 57.18; H, 5.41; N, 6.87. 

Example 47. 4-HuonvN-[3-fluaro-5^1-^ 
memo hydrochloric acid salt 






F 
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Combine 3~fluoro-5Kl-rae%li>ipen^ (preparation 32, ' 

0,23 g, 1.03 mmol), 4-ftooro-benzoy] chloride (0.195 g, 1.23 mmol), and 1,4-dioxane (5 
mL), stir and heat at reflux. After 3 hr., cool to ambient temperature. Load on an SCX 
column (10 g), wash with methanol, elute with 2M ammonia/ methanol. Concentrate 
5 eluent to obtain free base compound (035 g, 92%) as an oil. Dissolve this material in 
dichloromethane (5 mL) and treat with 1M hydrochloric acid in ether (1 .1 mL). 
Concentrate and dry under vacuum to obtain the title compound, mp 1 50°C; mass 
spectrum: obs. m/z 347.1566; calc. m/z 347.1571 ; l B NMR (CDCl 3 )for free base: 7.8 (m, 
2H), 7.1 (m, 2H), 7.05 (s, IH), 7.0 (m, IH), 6.4 (m, IH), 4.3 (m, IH), 2.7 (ra, 2H), 2.3 (m, 
10 5H), 2.0 (m, 2H), 1 .8 (m, 2H). 

Using methods similar to example 47, substituting the appropriately substituted 
benzoylchloride reagent, prepare, isolate and convert the analogous compounds to mono 
hydrochloride acid salts, as indicated below; 

YTfXX 



No. 


At 


Data 


48 


2-ch]oro-4-fluoro- 
phenyl 


mass spectrum; Obs, m/z 381.1 ] 50; Calc. m/z 381.1 181; 
Analysis calculated for C J9 H 20 Cu F 2 N 2 C* 0.8H 2 O: 
C52.86; H, 5.04; N, 6.49. Found: C, 52.42; H, 4.94; N, 
6.49; 5 H NMR (CDCI3) for flee base: 8.0 (bs, IH), 7.7 
(m, 1H), 12 (m, 1H), 7.0 (m, 3H), 6.4 (m, IH), 4.4 (ra, 
1H), 2.7 (m, 2H), 2.3 (ro, 5H), 2.1 (m, 2H), 1 .9 (m, 2H). 


49 


2,4-difluoio-pbenyl 


Mass spectrum: Obs. rate. 365.1467; Calc m/z 365.1477; 
Analysis calculated for C» H 20 Qi Fj N 2 O 2 0.8 HjO: C, 
54.96; H, 5.24; N, 6.75. Found: C, 55.07; H, 5.09; N, 
&91; 'HNMRPMSO-Dfi): 10.8 (bs, IH), I0.6(s, IH), 
7.8 (m, IH), 7.4 (m, IH), 12 (m, 3H), 7.7 (m, IH), 4.6 
(ra, IH), 3.4 (m, 2H), 3.1 (m, 2H), 2.5 (a, 3H), 2.1 (m, 
4H). 
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No. 


Ax 


Data 


50 


2-chloro-pheny] 


mp = ] 40*C; Mass spectrum: Obs. m/z 363.1284; Calc. 
m/z 363.1275; J H NMR (CDC1 3 ) for free base: 8.1 (s, 
1H), 7.6 (m, 1H), 7.4 (m, 3H), 7.05 (s, 1H), 7.0 (m, JH), 
6.4 (m, 1H), 4.3 (m, 1H), 2.6 (m, 2H), 2.3 (m, 5H), 2.0 
(m,2H),1.8(m,2H). 


51 


2,4,6-trifluoro- 
phenyl 


mp= 186-190°C; Mass spectrum: Obs. m/z 383.1390; 
calc. m/z 383.1382; Analysis calculated for C ]9 H« C« 
F 4 N 2 O2-0 J H 2 0: C, 53.34; H, 4.71; N, 6.55. Found: C, 
53.41; H, 4.58; N, 6.41. 



10 



Example 52. 2-Chloro-N-[2-fli3oro-H' -raelhyl-piperidfo^ 

F 




Heat a mixture of 2-fluoK>-3-(l«metbyl-piperidin^yl 
(preparation 33, 0.26 g) and 2-chlorobenzoyl chloride (0,233 g) in 1,4-dioxane (10 mL) 
for 2 hrs. Evaporate and purify on a silica gel column (10 g, solvent dicblorometfaane- 
2M NB 3 in methanol, gradient) lo give the title compound (0.453 g). Mass spectrum 
(electric spray) m/z - 363 (M+l); 3 H NMR (CDC1 3 ): 8.27 (br s, 1H), 8.07 (m, 1H), 7.80 
(dd, 1H), 7.42 (m> 3H), 7.07 (ddd, 1H), 6.79 (ddd, 1H), 4.31 (m, 1H), 2.70 (m, 2H) t 2.30 
(s, 3H), 2.28 (m, 2H), 2.00 (m, 2H), 1 .89 (m, 2H). 

Dissolve the benzaxnide in dichlorom ethane and add 1 .25 mL of IN HG in ether, 
evaporate and dry in vacuum to give its hydrochloric acid salt. 



Using methods similar to Example 52, substituting the appropriately substituted 
1 5 benzoylchloride reagent, prepare, isolate, and convert the analogous compounds as 
indicated below to mono hydrochloric add salts as indicated below: 
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Ex. 


Ar 


Data 


53 


4-fluoropbcnyl 


mass spectrum (electric spray) m/z « 347 (M+l); 'H NMR 
(CDOaXlrecbase): 8.02 (ddd, 1H), 7.93 (br d, 1H), 7.90 (ra, 
2H), 7.19 (m, 2H), 7.07 (ddd, 1H), 6.79 (ddd, 1H), 4.33 (m, 
1H), 2.72 (m, 2H), 2.33 (s, 3H), 233 (m, 2H), 2.03 (m, 2H), 
1.92 (m,2H). 


54 


2-chloro-4- 
fluorcphcnyl 


mass spectrum (electric spray) m/z - 381 (M+l); 'H NMR 
(CDa 3 Xfieebase): 8.28 (br s, 1H), 8.04 (m, 1H), 7.86 (dd, 
1H), 7.23 (dd, 1H), 7. 10 (m, 2H), 6.80 (ddd, 1H), 4.33 (m, 
1H), 2.71 (m, 2H), 2.32 (s, 3H), 2.32 (m, 2H), 2.00 (m, 2H), 
1.89 (m,2H). 



Example 55. 2,4-Difluoio-N-[2-fluoro-3<l -methyli>iperidin^yJoxy)pIiOT^ 
hydrochloride 




5 Heat a mixture of 2~fluarch3-( 1 -niethyl-piperidto^yloxy^phenylaraine 

(preparation 33, 0.126 g) and 2,4-difluoroben2oy] chloride (OA 1 9 g) in 1 ,4-dioxane (5 
mL) for 2.5 hrs. Cool to room temperature, collect the white crystals and wash with ether 
to give the free base of title compound (0. 1 64 g). The free base is converted to the mono 
hydrochloric acid salt using a method similar to Example 52 to provide the title 
10 compound Mass spectrum (electric spray) m/z - 365 (M+l); } E NMR (CD30D- 

CDCJ3): 8.04 (m, 1H), 7.85 (m, 1H), 7.05 (m, 3H), 6.88 (m, 1H), 4.69 (m, 1H), 3.37 (m, 
2H), 3.31 (s s 2H), 2.84 (s, 3H), 2.34 (m, 2H), 2.20 (m, 2H). 

pxampfc 2-Bromo-N-[2-fluon>~3-{ 1 -methyl^iperidin-4-y]oxy)-phenyI j-benzamide 
15 hydrochloride 

HQ 
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Using the method of example 55 using 2-bromobenzoyl chloride gives the free 
base of the title compound. Thcfrce base is converted to the mono hydrochloric acid salt 
using a method similar to Example 52 to provide the title compound. Mass spectrum 
(electric spray) m/z - 407 (M+l), 409 (M+2+1); 'H NMR (CDCh-CDaOD): 7.66 (m, 
5 1H), 7.50 (dd, 1H), 7.43 (dd, 1H), 7.28 (ddd, 1H), 7.20 (ddd, 1H), 6.97 (ddd, 1H), 6.73 
(ddd, 1H), AM (m, 1HX 3.22 (in, 2H), 3.12 (m, 2H), 2.68 (s, 3H), 2.21 (m, 2H), 2.05 (m, 
2H). 

Preparation 78. 4-[3K2^oro^fluoro4>enzoylannflO>p^ 
1 0 carboxylic acid rert-butyl ester cis isomer 1 



Combine 4^3-amino-pbenoxy)-2-me1byl-piperi to add /err-butyl 

ester cis isomer 1 (preparation 35, 0.40 g, 1.31 mmol), 1,4-dioxane (20 mL), triefliylamine 
(0.22 mL, ] .57 mmol) and 2^hloro-4-fluoro-ben2oyl chloride (030 & 1 .57 mmol) with 

15 stirring. After 4 hr., partition between 4:1 bexane:etbyl a«tate.(10i0.mL).and.0.5M 
aqueous sodium hydroxide solution (J 00 mL). Separate the organic layer, dry over 
sodium sulfate, filter and concentrate to obtain of the title compound (0.60 g, 1 00%): ] H 
NMR (CDQ 3 ): 7.9 (bs, 1H), 7.8 (dd, 1H), 7.45 (m, 1H), 7.25 (m, 1H), 7.2 (dd, 1H), 7J 
(m, 1H), 7.0 (dd, IH), 6.7 (dd, 1H), 4.7 (m, 1H), 4.35 (m, 1H), 3.9 (m, 1H), 3.25 (m, 1H), 

20 10 (m, 2H), 1.9 (m, 1H), 1.7 (m, 1H), 1.45 (s, 9H), 1.3 (d, 3H). 

Preparation 79. 4-[3K2^oro^fluoix>-benzoyl^ 
caiboxylic acid ferr-butyl ester trans isomer 1 




25 Using a method similar to preparation 78, using 4-(3-ammo-phenoxy>2-rnethyl- 

piperidine-1 -caiboxyHc acid lertJmty) ester trans isomer 1 (preparartion 36 t 0.40 g, 1 .31 
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mmol) (0.40 g, 1.33 raraol) prepare the title compound (100% yield). *H NMR (CDC1 3 ): 
7.9 (bs, 1H), 7.8 (dd, 1H), 7.5 (m, 1H), 7.25 (ro, 2H), 7.1 (m, 1H), 7.05 (m, 1H), 6.8 (m, 
IH), 4.6 (in, 2H), 4.1 (in, 1H), 3.0 (m, 1H), 2.1 5 (m, 1H), 2.0 (m, 1H), 1 .7 (m, IH), 1 .6 
(m, 1H), 1 .4 (s, 9H), 1 .25 (d, 3H). 

5 

Example 57. 2-CMoro^ftoOTO-N-[3^-methyl-j^^ 
cis isomer 1 

^XfXX 

HQ v 

Combine 4^3<2^oro^fluorc>-ben2»ylan)uw 1 - 

10 cartoxylic acid terr-bulyl ester cis isomer 1 (Preparation 78, 0.60 g, 131 raraol), toluene 
(20 mL), and p-toluenesulfonic acid monohydrate (2.5 g, 13.1 mmol), stir, and beat at 
1 00°C. After 1 hr., cool to ambient temperature. Concentrate the reaction mixture. 
Partition the residue between ethyl acetate (1 00 raL) and I M aqueous sodium hydroxide 
solution (50 mL). Separate the organic layer, wash with 1M aqueous sodium hydroxide 
15 solution (2x50 mL), wash with aqueous NaCl solution (50 mL), dry over sodium sulfate, 
filter and concentrate. Purify residue by silica gel flash chromatography eluting with 1 0% 
(2M ammonia/ methanol) in dichioramethane to obtain the title compound (0.26 g, 55%). 
Mass spectrum: Obs. m/z 363.1289; Calc. m/z 363.1275; Analysis calculated for Cjp H21 
C u FN* O205 H 2 0: C, 54.92; H, 5.53; N, 6.74. Found: C, 54.90; H, 5.36; N, 6.55. *H 
20 NMR (CDQ 3 )of free base: 7.9 (bs, 1H), 7.8 (m, IH), 7.4 (s, 1H), 7.2 (m, 3H), 7.1 (m, 

2H), 6.7 (dd, 1H), 4.3 (m, 1H), 32 (m, 1H), 2.75 (m, 2H), 2.15 (m, 2H), 1.45 (m, 2H), 1.1 
(d,3H). 

Example 58. 2-Chloro-4-fluoro-N-[3-(<rflns- 2-mefliyl-piperidin-4.yloxy)-phenyl]- 
2 5 benzamide isomer 1 
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Using a method similar to example 57, using 4-[3-<2-Ch]oro-4~fluon)- 
benzoyJamino>phenoxy]-2^methyl-piperidnie-l -carboxyh'c acid teri-bvtyi ester trans 
isomer 1 (preparation 79), the title compound is prepared, isolated and converted to the 
mono hydrogen chloride salt to obtain the title compound (64%). Mass spectrum: Obs. 
5 m/z 363.1284; Calc. m/z 363.1275; J H NMR (DMSO-d«): 10.5 (bs, 1H), 9.1 (bs, IB), 7.6 
(m, 2H), 15 (s, 1H), 7.3 (m, 3H), 6.8 (m> 1H), 4.8 (m, 1H), 3.4 (m, 2H), 3.15 (m, 2H), 2.0 
(m,2H),1.8(m,lH),1.3(d, 3H). 

Example 59. 24Moro^fluoTo-N~l3K ci^^^ 
10 pheny]]benzamide isomer 1 




Combine 2^h]orD^fluoro-N-[3~(2-methy]-piperi 
cis isomer 1 (example 57, 0.26 g, 0.72 mmol), dichloromethane (20 mL), and 37% 
aqueous formaldehyde (0.58 mL, 12 mmol) with stining. After 1 0 man., add glacial 

1 5 acetic acid (0.08 mL, 1 .44 mmol) followed by sodium triacetoxyborohydride (0.23 g, 1 .08 
mmol). After 3 hr., partition between 1M aqueous sodium hydroxide solution (50 mL) 
and dichloromethane (50 mL). Separate the organic layer, wash with aqueous NaCl 
solution, dry over sodium sulfate, filter and concentrate. Purify residue by silica gel flash 
chromatography eluting with 1 0% (2M ammonia/ methanol) in dichloromethane to obtain 

2 0 of the title compound (0.46 g, 85%). Mass spectrum: Obs. ra/z 377.1443; Calc. m/z 
377.1432; mp:152°C 

Example 60. 2-Chloro-N-[3-(l ,2^imetby]-piperidto^-yto 
benzamide trans isomer 1 , mono-hydrogen chloride salt 




Using a method similar to example 59, using N-[3-(2-mefh>4~piperidin-4-yloxy)- 
phenyl]-2-chloro-4-fluoFo-benzamide trans isomer 1 , (example 58), prepare the title 
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compound, purify and convert to the mono hydrogen chloride salt to obtain the title 
compound (39%). M.p.: 145C; Mass spectrum: Obs, m/z 377.1446; Calc. m/z 377.1432; 
! HNMR (CDCh)of free base: 7.9 (bs, 1H), 7.8 (dd, 1H), 7.4 (s, 1H), 12 (m, 2H), 7.1 (ra, 
1H), 7.0 (m, 1H), €.7 (dd, 1H), 4.6 (m, 1H), 2.65 (m, 1H), 2.55 (m, 1H), 2.45 (m, 1 H), 
5 2.35 (s f 3H), 2.0 (m, 3H), 1.6 (m, 1H), 1.1 (d, 3H). 

Example 61. N*[4-iert-Buly]-3^ 
fluoro-benzamide trans isomer 1 




1 0 Using a series of methods similar to preparation 79, example 58, and example 60, 

using 4-(3-ammo-6^butyl-phenoxy^ -cafboxylic acid /-butyl ester 

trans isomer 1 , which is produced as a minor by-product in preparation 36, prepare, 
isolate and convert the title compound into the mono hydrogen chloride salt to obtain the 
title compound (11% yield). Mp: 260°C; Mass spectrum: Obs. m/z 433.2070; Calc. m/z 

15 433.2058; *H NMR (CDCfe)of free base: 7.8 (m, 2H). 7.55 (s, 1H), 7.25 (m, 1H), 7.2 (dd, 
1H), 7.1 (m, 1H), 6.8 (dd, 1H), 4.75 (m, 1H), 2.75 (m, 1H), 2.6 (m, 1H), 2.5 (m, 1H), 2.4 
(s, 3H), 2.1 (m, 3H), 1.7 (m, 1H), 1.4 (s, 9H), 1.1 (d, 3H). 

Preparation 80. N-|>(1 ~Benzyl-3-me%l-piperidin-^ 
2 0 benzamide cis isomer 1 




Combine racemic 3-(l -benzyl-cw-3-methyl-piperidin^-yloxy>pbenylamine 
(preparation 41, 0.80 g, 2.7 mmol), 1,4-dioxane (20 mL), and 2-chloro-4-fluoro-benzoyl 
chloride (0.625 g, 3.24 mmol), stir and heat at reflux. After 2 hr., coo] to ambient 
2 5 temperature. Dilute with methanol and load the resulting solution on 2 1 Og SCX 

columns. Wash each with methanol (2x50 mL). Bute product from each column with 
2M ammonia/methanol (2x50 mL). Combine and concentrate the eluents. Purify residue 
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by silica gel flash chromatography eluting with 5% (2M NH3/ methanol)/ methylene 
dichloridc to obtain the title compound as a racemic mixture (1.07 g, 87.7%). Resolve 
using a Chintlpak AD™ 4.6 x 250mm column eluting at 1 .0 mL/inin. with 1 0% absolute 
ethanol/ 90% Heptane with 0.2% DMEA to obtain of the title compound (0.524 g, 
5 49-0%). Mass spectrum (dectrospray): m/z « 453.2 (M+l); ] H NMR (CDCI3): 7.85 (bs, 
1H), 7.8 (dd, 1H), 7.45 (s, 1H), 73 (m, 7H), 7.1 (m, 1H), 7.0 (m, 1H), 6,75 (dd, 1H), 4.4 
(m, 1H), 3.5 (m, 2H), 2.5 (m, 2H), 2.4 (m, 2H), 2.1 (m, 2H), 1 .8 (m, 1 H), 1 .0 (d, 3H). 

Preparation 81. N-[3^1-Benzy]-3-me%l-piperidin^ 
10 benzamide cis isomer 2 




Resolve mixture from preparation 80 using a CWralpak AD™ 4.6 x 250mm 
cohmm eluting at 1 .0 mLAnin with 10% absolute ethanol/ 90% Heptane with 0.2% 
DMEA to obtain fhe title compound (0.492 g, 46.0%). Mass spectrum (electrospray): m/z 
15 «453.2 (M+l); 5 HNMR (CDCI3): 7.85 (bs, 1H), 7.8 (dd, 1H), 7.45 (s, 1H), 7.3 (m, 7H), 
7.1 (m, 1H), 7.0 (m, 1H), 6-75 (dd, 1H), 4.4 (m, 1H), 3.5 (m, 2H), 2.5 (m, 2H), 2.4 (m, 
2H), 2.1 (m, 2H), 1.8 (m, 1H), 1.0 (d, 3H). 

Example 62. 2^1oix>^-flu(Ut>-N-[3-(3-m 
2 0 monohydrogen chloride salt cis isomer 1 




Combine N-[3-Q 4)enzyi-3-methyl-piperidin^yloxy>phenyI]-2KMoix>^fluo^ 
benzamide cis isomer 1 (preparation 80, 0.52 g, 1 .1 5 mmol), 1,2-dichloroetfcane (20 mL) 
and 1 -chloroethyt chlorofonnate (1 .24 mL, 1 1 .5 mmol), stir and beat at reflux. After 2 
25 hr., cool to ambient temperature and concentrate. Dissolve the residue in methanol (20 
mL), stir and heat at reflux. After 1 .5 hr., cool to ambient temperature. Load reaction 
mixture on an SCX column (10 g), wash with methanol, elute with 2M 
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25 



amraonia/melhanol. Concentrate eluent Purify residue by silica gel flash 
chromatography ehtting wife 10% (2M Ntfy methanol)/ methylene dichloride and 
converted to tie mono hydrogen chloride salt to obtain the title compound (0.1 39g, 33%). 
Mass spectrum: obs. m/z 363.1 292 ; calc. m/z 363.1275; Analysis calculated for C19H21 
Cl 2 F N* O20.35 H2O: C, 56.39; H f 5.38; N, 6.92. Found: C, 56.43; H, 5.48; N, 6.73. 

Example 63. 2<hloro^fluoro-N-[3-(3Hro^^^ 
monohydrogen chloride salt cis isomer 2 




HCl 

10 IMssolveN~[3Kl-bej^3-me%^^ 

benzamide cis isomer2 preparation 83 , 0.49 g, 1.09 mmol) in 1 ,2-diddoroethane (20 
mL) and treat with 1-chloroethyl chlojoformate (1.18 mL, 10.9 mmol), heat and stir at 
reflux. After 2 hr., cool to ambient temperature and concentrate to an oil. Dissolve 
residue in methanol (20 mL), heat and stir at reflux. After 1.5 hr., cool to ambient 

15 temperature. Load reaction mixture on an SCX column (1 0 g), wash with methanol, elute 
with 2M ammonia/ methanol. Concentrate eluent Purify residue by silica gel flash 
chromatography eluting with 1 0% (2M NH3/ methanol)/ methylene dichloride and 
converted to the mono hydrogen chloride salt to obtain the title compound (0.156 g, 39%). 
Mass spectrum: Obs. m/z 363.1281; Calc. m/z 363.1275; Analysis calculated for 

20 C,5H2iCl2FN 2 O2-05H2O: C, 54.92; H, 5.53; N, 6.74. Found: C, 54.89; H, 533; N, 6.63. 

Example 64, 2-Cfcloro-N-[3^1,3Ktae%^^ 
benzamide monohydrogen chloride salt cis isomer 1 




Combine 2^hloro^fluoro~N-[M3-methy^ 
cis isomer 1 (free base of example 62, 0. 3 0 g, OJ28 mmol), dichloromethane (3 0 mL), and 
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37% formaldehyde (OJ23 mL, 2*8 mmol), stir at ambient temperature. After J 0 minutes, 
add glacial acetic acid (0.024 mL, 0.42 mmol) and sodium-triacetoxyborohydride (0*09 g, 
0.42 mmol). After 1.5 hr., concentrate to an oil. Dissolve residue in methanol (10 mL) 
and load on an SGX column (1 0g), wash with methanol, elute with 2M 
5 ammonia/methanol. Concentrate eluent to obtain of the free base of the product(0. 1 03 g, 
1 00%). Dissolve this material in 1 :1 dichloromethane: diethyl ether and treat with 1M 
hydrogen chloride in diethyl ether. Concentrate and dry under vacuum to obtain the title 
compound. Mass spectrum: Obs. mJz 377.1440; Calc. mfz 377.1432; J H NMR 
(CDCI 3 )for the free base: 7.9 (bs, IH), 7.8 (m, IH), 7.45 (m, IH), 11 (m, 2H), 7.1 (m, 
10 IH), 7.0 <m, IH), 6.7 (m, 1H), 4.4 (m, IH), 2.5 (m, 2H), 23 (m, 5H), 2.1 (m, 2H), 1.8 (m, 
IH),1.0(d,3H), 

Example 65. 2-CMan>N-[3-(l 3-dimethj^-piperidin^yloxy)-phenyl]^fluoro« 
benzamide monohydrogen chloride salt cis isomer. 2 




Combine 2-chlon>4-fluoro-N-[3-(3-methy^ 
cis isomer 2 (free base of Example 63, 0J 0 g, 0.28 mmol), dichloromethane (1 0 mL), and 
37% formaldehyde (023 mL, 2.8 mmol), stir at ambient temperature. After! 0 minutes, 
add glacial acetic acid (0.024 mL, 0.42 mmol) and sodium-triacetoxyborohydride (0.09 g, 

2 0 0.42 mmol). After 1 5 hr.,concentrate to an oil. Dissol ve residue in methanol (1 0 mL) 

and load on an SCX column (10g), wash with methanol, elute with 2M ammonia/ 
methanol. Concentrate eluent to obtain the free base of the product (0.1 03 g, 1 00%). 
Dissolve this material in 1 :1 dSchlorometbanerdiethyl ether and treat with 1M hydrogen 
chloride in diethyl ether. Concentrate and dry under vacuum to obtain the title compound. 
25 Mass spectrum: Obs. m/z 377.1448; Calc. m/z 377.1432; 1 H NMR (CDC1$): 10.5 (bs, 

JH)„10.4 (bs, IH), 7.6 (m, 3H), 7.35 (m, IH), 7.3 (m, IH), 7.15 (m, IH), 6.8 (dd, IH), 4.5 
(m, IH), 3.25 (m, 2H), 3.0 (m, 2H), 2.8 (s, 3H),23 (m. IH), 2.1 (m, 2H), 1.0 (d, 3H). 

Using procedures similar to preparation 80, using the appropriate Ar-acyJ chloride, 

3 0 prepare and isolate the analogous compounds as free bases as indicated below: 
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cis Isomer" 2 cIb lsomsr2 



Prep. 


Ar 


Data 


82 


2,4,6-trifluoro-phenyl 


Mass spectrum (electrospray): m/z?*»455.3 (M+3); *H NMR 
(CDC1 3 ): 8.2 (bs, 1H), 7.4 (m, 1H), 7.3 (m, 6H), 7.0 (dd, 1H), 6.7 
(in, 3H), 4.4 (m, 1H), 3.5 (m, 2H), 2.6 (m, 2H), 2.4 (m, 4H), 2.0 
(in, 2H), 1 .8 (m, 1H), 3.0 (d, 3H). 


83 


2,4-difluoro-phenyi 


Mass spectrum (electrospray): m/z=437J (M+l); 'H NMR 
(CDCI3): 83(d, 1H), 8.2 (m, 1H), 7.5 (m, 1H), 7.35 (m, 4H), 
7.25 {m, 2n), /.od (m, Zn), o.yo ^oci, iu), o.t iaa, mj, *A [jn, 
1H), 3.55 (m, 2H), 2.55 (m, 2H), 2.4 (m, 2H), 2.1 (ro, 2H), 1,8 
(nUH), 1.0 (d,3H). . 


84 


'2-chIoro-phenyl 


Mass spectrum (dectrospray): m/r=435.3 (M+l); J HNMR 
(CDC3 3 ): 7.85 (bs, 1H), 7.8 (dd, 1H), 7.35 (m, 10H), 7.0 (dd, 
1H), 6.7 (dd, 1H% 4.4 (m, 1H), 3.55 (m, 2H), 2.6 (m, 2H), 2.4 
(m, 2H), 2.1 (m, 2H), 1.8 (m, 1H), 1.0 (d, 3H). 


85 


2-chJoro-6-f]uoro- 
phenyl 


Mass spectrum (electrospray): m/^453^ (M+l); 'HNMR 
(CDC1 3 ): 7.9 (bs, 1H), 7.4 (m, 1H), 7.3 (m, 5H), 7.25 (m, 3H), 
7.0 (m, 2H), 6.7 (dd, 1H), 4.4 (m. 1H), 3.55 (m. 2H), 2.6 (m, 
2H), 2.4 (m, 2H), 2.1 (m, 2H), 1.8 (m, 1H), 1.0 (d, 3). 



cfe Isomers . 

Using procedures similar to example 63, prepare, isolate, and convert the 
5 analogous compounds into the monohydrogen chloride salts as indicated below: 
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Ex 


^Ar 


Data 


66 


2,4,6-lrifluoro-phenyl ; 


Mass spectrum (electrospray): m/z»365.2 (M+l); 'H NMR 
(CDCfe): 7.7 (bs, JH), 7.4 (m, 1H), 7.2 (m, 1H), 655 (dd, 1H), 
6.7 (m, 3H), 4.4 (m, 1H), 2.8 (m, 4H), 2.1 (m, 1H), 2.0 (m, 2H), 
1.6(m,lH),0.95(d,3H). 


67 


2,4-difluoro-phenyl 


Mass spectrum: Obs. m/z 347.1583; Calc. m/z 347.1571; 'H 
NMR (DMSO-d«): 10.4 (bs, 1H), 9.0 (bs, 1H), 7.75 (m, 1H), 7.5 
(s, 1H), 7.4 (m, IB), 7.2 (m, 2H), 6.8 (m, 1H), 4.5 (m, 1H), 3.1 
(m, 2H), 2.9 (m, 2H), 2.25 (m, IB), 2.0 (ni, 2H), 1.0 (d, 3B). 


68 


2-chloro-pheny] 


Mass spectrum: Obs. m/z 345.1382; Calc m/z 345.1370; 'H 
NMR (DMSO-d«): 10.5 (bs, 1H), 9.1 (bs, 1H), 7.5 (m, 5B), 7.2 
(m, 2H), 6.8 (m, 1H), 4.5 (m, IB), 3.1 (m, 2H), 25 (m, 2H), 2.3 
(m, IB), 2.0 (m, 2H), 1 .0 (d, 3H). 


69 


2-cWoro-6-fluoro- 
phenyl 


Mass spectrum: Obs. m/z 363.1293; Calc. m/z 363.1275; J H 
NMR (DMSO-dc): 10.8 (bs, 1H), 9.0 (bs, 1H), 7.5 (ro, 2H), 7.4 
(m, 2B), 73 (m, IB), 7.15 (m, 1H), 6.8 (dd, 1H), 4.55 (m, 1H), 
3.1 (m, 2H), 2.95 (m, 2H), 2.25 (m, 1H), 2.0 (m, 2H), 1 .0 (d, 
3H). 




ds Isomer 2 






Using procedures similar to example 65, prepare, isolate, and convert the 
analogous compounds into the monohydrogen chloride salts as indicated below: 




Ex. 


Ar 


Data 




70 


2,4,6-trifluoro-phenyl 


Mass spectrum: Obs. m/z 379.1629; Calc. m/z 
379.1633; 'HNMR (DMSO-d6):10.8 (bs, 1H), 10.5 
(bs, 1H), 7.55 (s, 1H), 7.4 (m, 2H), 73 (m, 1H), 7.1 (m, 
1H), 6.8 (m, 1H), 4.5 (m, IB), 33 (m, 2H), 3.0 (m, 
2H), 2.8 (s, 3H), 23 (m, IB), 2.1 (m, 2H), 1.0 (d, 3H). 
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Ex. 


Ar 


Data 


71 


2,4-difluoro-phenyI 


Mass spectrum: Obs. m/z 361.1735; Calc m/z 
361.1728, 'HNMR (DMSO-d*): 10.6 (bs, 1H), J 0.4 
<bs, 1H), 7.75 (m, 1H), 7.6 (s, 1H), 7.4 (m, 1H), 7.2 (m, 
3H), 6.8 (in, 1H), 4.5 (m, 1H), 3.25 (m, 2H), 3.0 (m, 
2H), 2.8 (s, 3H), 2.35 (m, 1H), 2.1 (m, 2H), 1 .0 (d, 3H). 


72 


2-chloro-phenyl 


Mass spectrum: Obs. m/z 359.1537; Calc. m/z 
359.1526, 'HNMR (DMSO-dj): 10.7 (bs, 1H), 10.5 
(bs, 1H), 7.5 (ro, 5H), 7.2 (m, 2H), 6.8 (m, 1H), 4.5 (m, 
1H), 3.25 (m, 2H), 3.0 (m, 2H% 2.8 (s, 3H), 2.35 (m, 
lH),2.1(m,2H),1.0(d,3H). 


73 


2-chIoro-6-fiuoro- 
pheny] 


Mass spectrum: Obs. m/z 377.1443; Calc. m/z 
377.1432, J H NMR (DMSO-da): 10.8 (bs, 1H), 10.6 
(bs, 1H), 7.55 (ra, 2H)* 7.4 (m, 2H), 7.3 (m, 1H), 7.1 
(m, 1H), 6.8 (dd, 1H), 4.5 (m, 1H), 3.25 (m, 2H), 3.0 
(m, 2H), 2.8 (s, 3H), 2.35 (m, 1H), 2.1 (m, 2H), 1.0 (d, 
3H). 



Preparation 86. 4^3<2~(^on>^ftaon>4>en^ 
piperidine-1 -carboxylic acid terr-butyl ester isomer 2 




Combine 4-(3-arairoi3henoxy>^ acid ter/- 

butyl ester isomer 2 (preparation 39, Q.29 g), triethyl amine (95 rog), and 2-chlon>-4- 
fhiorobenzoyl chloride (0.201 g) in THF (10 mL) and stir at room temperature. After 
1 8 hr., partition between ethyl acetate and saturated aqueous Nad* dry over anhydrous 
sodium sulfate, evaporate and dry in vacuum to give the title compound (0.464 g). Mass 
spectrum (electrospray) m/z « 461 (M-l ); ! H NMR (CDCb): 7.87(hr s, 1 H), 7.72 (dd, 
1H), 737 (t, 1H), 7.19 (dd, 1H), 7.13 (dd, 1H), 7.02 (ddd, 1 HX 6.97 (dd, 1H), 6.64 (dd, 
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1HX 4.63 (m, 1H), 4.28 (m, 1H), 3.81 (m, 1H), 3.20 (m, 1H), 1.88 (m, 2H), 1 .81 (m, 1H), 
1.67 (m, 1H), 1 .40 (s, 9H), 1 .24 (d, >= 7.1 Hz, 3H). (file:mn4-a01246-76). 

Preparation 87. Ex. 13 4-[M 2 -C3rioro^fluoj^ 
5 piperidine-l -carboxylic acid /erf-butyl ester isomer 2 




Using a method similar to preparation 86, using 4-(3-amino-phenoxy)-/nms-2- 
methyl-piperidine-1 -carboxylic acid fert-butyl ester isomer 2 (preparation 40) gives the 
title compound. Mass spectrum (electrospray) mfz « 463 (M+l); *H NMR (CDCla): 8.12 
10 (tars, 1H), 7.71 (dd, 1H), 7.45 (t, 1H), 7.23(dd, 1H), 7.15 (dd, 1H), 7.05 (m, 2H), 6.69 
(dd, 1H), 4.54 (m, 2H), 4.07 (m, 1H), 2.94 (m, 1H), 2.12 (m, 1H), 2.03 (m, 1H), 1.68 (m, 
1H), 1.53 (m, 1H), 1 .44 (s, 9H), 1 .23 (d, J= 7.1 Hz, 3H). (fite:mn4-aQ1246-83). 

Example 74. 2<JhIoro~4-fluoro->43-(^ 
1 5 benzamide isomer 2 




Add 0.7 mL of cone, hydrochloric acid into a solution of 4-[3-(2-chloro-4-fltioro- 
benzoylamino)-phenoxy]^-2-methy)--piperidine-3 -carboxylic acid /erf-butyl ester 
isomer 2 (Preparation 86, 0,464 g) in 1 ,4-dioxane 20 mL and heat at 1 00°C for 40 rain. 

2 0 Partition between ethyl acetate and saturated aqueous NaCl, dry over anhydrous sodium 
sulfate, evaporate and purify on a silica gel column (10 g, solvent: dichlaromethane-2M 
NH3 in methanol, gradient) to give the title compound (0.298 g). Mass spectrum 
(electrosprty) m/z - 363 (M+l); J H NMR (CDC1 3 ): 7.94 (br s, 1H), 7.77 (dd, 1H), 7.41 (t, 
1H), 7.24 (t, 1H), 7.19 (dd, 1H), 7.08 (m, 2H), 6.72 (m, 1H), 4.29 (m, 1H), 3.46 (s, 3H), 

25 3.17 (m, 1H), 2.73 (m, 2H), 2.14 (m, 2H), 1.69 (br, 1H), 1.51 (m, 1H), 1.22 (m, 1H), 1.14 
(d,J«6.4Hz,3H). 
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Dissolve the benzamide (0.1 15 g) in dicfclorornethane-rnethanol and add 0.31 mL 
of IN HC1 in ether, evaporate and dry in vacuum to give the hydrochloric acid salt. 

Example 75. 2^itoro^fluoro-N-IMrr^ 
5 benzamide isomer 2 hydrochloride 

Using a method similar to example 74, using 4-[3-(2^hlorc>~4~fluoro- 
benzoylamino)~phenaxy]-m^ acid tert-butyi ester 

1 o isomer 2 (preparation 87), gives the title compound. Mass spectrum (electrospray) mfz ■ 
363 (M+l); J H NMR (CDa 3 ): 8,07 (br s, IH), 7.74 (dd, IH), 7.41 (t, IH), 7.24 (t, IB), 
7.18 (dd, 1H), 7.06 (m, 2H), 6.71 (dd, 1H), 4.69 (m, 1H), 3.09 (m, 2H), 2.86 (m, IH), 
1 .96 (m, 2H), 1 .67 (m, IH), 1 .36 (m, IH), 1.04 (d, J« 6.4 Hz, 3H). 

15 Example 76. 2^oro-N-[3^1,ris-2^roethy^ 
benzamide isomer 2 




Mix 2-chloro^-fluoro~N-[3^2-methyI^^ 
isomer 2 (example 74, 0.1 69 g), formaldehyde (37%, 0.2 mL), sodium 

20 triacetoxyborohydride (0.138 g) and acetic acid (0.070 g) with dichloranetbane (10 mL) 
and stir for two hours. Dilute wife methanol (5 mL) and load on a SCX column (1 0 g), 
wash with methanol, elute with 2M NHrmethanol, evaporate to give the title compound 
(0.1 66 g, 94%). Mass spectrum (elecarospray) m/z « 377 (M+l); *H NMR (CDQ 3 ): 7.87 
(br s, IH), 7.79 (dd, IH), 7.42 (m, IH), 7.25 (t, IH), 7.20 (dd, IH), 7.08 (m, 2H), 6.72 

25 (dd, IH), 4.27 (m, IH), 2.99 (m, IH), 2.33 (s, 3H), 2.25 (in, IH), 2.13 (m, 3H), 1.80 (m, 
IH), 1 .53 (m, IH), 1.17 (d, J« 5.9 Hz, 3H). 
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Dissolve the benzamide (0.166 g) in dicWoromeflaiie-niethanol and add 0.44 niL 
of IN HQ in ether, evaporate and dry m vacuum to give the hydrochloric acid salt 

Example 77. 2^oro-N-[3^1,rrai^2Hto 
5 benzamide isomer 2 hydrochloride 




Using a method similar to example 76, using 2-chloro-4-fliioro-N*{3-(r«wir-2' 
melhy]-pipaidin-4-y]oxy)-pheny]]-benzamide isomer 2 (example 75) gives the title 
compound: mass spectrum (electrospray) mfz » 377 (M+l); 'H NMR (CDQs): 8,07 (br s, 
10 1H), 7.74 (dd, 1H), 7*41 (t, 1H), 7.24 ft 1H), 7.18 (dd, 1H), 7.06 (m, 2H), 6.71 (dd f 1H), 
4.69 (ra, 1H), 3.09 (m, 2HX 2.86 (m, 1H), 1.96 (m, 2H), 1.67 (m, 1H), 1 36 (m, 1H), 1 .04 
(d,J=6.4Hz,3H). 

Preparation 88. N-[3^1-Bera£yl-3-mm^meto^ 
15 fluoro-benzamide 

and 

Heat a solution of racemic Hl-ben2y]-3-rnjn^methyl-piperidin-4-yloxy> 
20 phenylamine (preparation 44, 0.220 g) and 2-chloro-4-fluorobenzoy] chloride (0.1 58 g) in 
1 ,4-dioxane (1 0 mL) at reflux for 2 hours. Load the reaction mixture onto a SCX column 
(1 0 g) and wash the column with methanol. Elute the product with 2N NH3-methanol and 
evaporate to give the title compound (0^324 g): ! H NMR (CDCI3): 7.97 (br s JH), 
7.74(dd, 1H), 7.41 (t, 1H), 7.33 (m, 4H), 7.26 (m, 1H), 7J23 (m, 1H), 7,17(dd, 1H), 7.07 
25 (m, 2H), 6.72 (m, 1H). 3.83 (m, 1H), 3.52 (s, 2H), 2.86 (m, 2H), 2.13 (m, 2H), 2.02 (m, 
1H), 1 .86 (m, 1H), 3 .68 (m, 1H), 0.99 (d, 2* 6.6 Hz, 3H). (file: mr>4-a0 1 246-93) 



105 



BNSDOCIDs <WO . 20D403438QA1J .» 



WO 2004/094380 



PCT/US2004/009283 



Isolate the product using a chiral column (Chiralpak AD 4.6x250mxn, eluent: 10% 
BPA, 90% heptane with 02% DMEA) to give isomer 1 (58 rng, 99%ee) and isomer 2 (48 
mg> 97%ee). 



5 Using a method Bimilar to preparation 88, using racamic 3-(l -benzyl-rmn^3- 

methy]-piperidin^-y]oxy>phenylamine (preparation 44) and the appropriate Ar-acy] 
chloride, prepare the analogous free base compounds indicated below: 

and 



Prep. 


Ar 


Data 


89 


2,4,6-tri chloro- 
phenyl , racemic 
6 


mass spectrum (electric spray) mlz « 503 (M+l); 'H NMR 
(CDQ 3 ): 7.46 (hr 8, IH), 7.38 (s, 2H), 7.37 (ra, IH). 732 (m, 
4H), 7.26 (tn, 1H), 7.24 (m, 1H), 7,05 (m, IH), 6.73 (m, 1H), 
3.82 (m, IH), 3.51 (s, 2H), 2.85 (m, 2H), 2.12 (m, 2H), 2.00 (m, 
IH), 1.84 (m, 1H), 1.66 (m, IH), 0.99 (d, J<= 6.4 Hz, 3H). 


90 


2,4,6-trifluoro- 
phenyl, racemic 


'H NMR (CDCIj): 7.59 (br s, 1H), 7.40 (t, IH), 7.33 (m, 4H), 
7.25 (ra, 2H), 7.02 (m, IH), 6;75 (m, 3H), 3.83 (m, IH), 3.51 (s, 
2H), 2.86 (m, 2H), 2.14 (m, 2H), 2.00 (m, IH), 1.85 (m, III), 
1.67 (m, IH), 0.99 (d, 3- 6.4 Hz, 3H). 


91 


2-chlorc-6- 

fluoro-phenyl, 

racemic 


'H NMR (CDCls): 7.53 (br 8, IH), 7.41 (ra, IH), 7.34 (m, 5H), 
7.25 (m, 3H), 7.06 (m, 2H), 6.72 (m, IH), 3.83 (m, IH), 3.52 (s, 
2H), 2.86 (m, 2H), 2.13 (m, 2H), 2.02 (m, IH), 1.86 (m, IH), 
1 .68 (m, IH), 0.99 (d, J= 6.4 Hz, 3H). 
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Example 78. 2-Chloro^fluoio-N~[3^/r^ 
benzamide isomer 3 




Combine N-[3-(l -benzyJ-S-iro/j^metbylinpOT 
5 fluaro-benzamide isomer 1 (preparation 88, 58 mg), and 1-chloroctbyl cWoroformate (1 83 
mg) in 1 ,2-didiloroethane (] 0 mL) and reflux. After 1 hr., dilute the reaction mixture 
with methanol and load onto a SGX column (10 g) and wash the column with methanol. 
Ehrte the product with 2N NH^methanol, evaporate and purify on a silica gel column (1 0 
g, solvent: dich)aromethane-2M NH 3 in methanol, gradient) to give the title compound 
10 (43 mg). Mass spectrum (electrospray) m/z - 363 (M+l); *H NMR (CDCfe): 7,90 (br s, 
1H), 7.79 (dd, 1H), 7.43 (t, 1H),7.25 (t, 1H), 7.20 (dd, 1H), 7,10(m, JH), 7.05 (m, 1H), 
6.73 (m, 1H), 3.92 (in, 1H), 3.12 (m, 2H), 2.71 (m, 1H), 2.40 (m, 1H), 2.17 (m f 1H), 1.90 
(m, 1H), 1.50(m, 1H), 1.01 (d, J- 6.6 Hz, 3H). 

Dissolve the benzamide (13.2 mg) in dicMoromethane-methanoI and add 0.04 mL 
15 of lNHCl m ether, evaporate and dry in vacuum to gjye the hydrochloric acid salt 

Using a method similar to example 78, prepare the analogous compounds and 
their hydrochloride salts as indicated below: 



Ex. 


At 


Data 


79 


2-chIoro-4- . 
fluoropbenyl 
isomer 2 


mass spectrum (electrospray) m/z «* 363 (M+l ); 'H NMR 
(CDa 3 X<ree base): 7.84 (br s, 1H), 7.82 (dd, 1H), 7.45 (m, IHX 
7.24 (m, 2H), 7.11 (m, 1H), 7.05 (dd, 1H),6.73 (dd, 1H), 3.95 
(m, 1H), 3.1 8 (ro, 2H), 2.77 (m, 1H), 2.45 (m, 1H), 2.21 (m, 1H), 
1 .90 (m, 1H), 1 .52 (m, 1H), 1 .05 (d, J- 6.6 Hz, 3H). 
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Ex. 


At 


Data 


80 


2,4,6- 

trichlorophenyl 
isomer 2 


mass spectrum (electric spray) m/z « 413 (M+l); J H NMR 
(CDCfe): 8.74 (br s, JH), 736 (t, 1H), 730. (s, 2H), 7.21 (t, 1H), 

f.w \XXl 9 ln),0.fv) \JR> ln; t J.oZ ^m, Jri/, j.uu \JJl 9 xJij, jl.jo \jJl % 

1H), 225 (m, 1H), 2.11 (m, IB), 1.71 (m, IB), 1.41 (in, 1H), 
0.95(d, 3= 6.4 Hz, 3H). 


81 


2,4,6- 

trifluorophenyl 
isomer i 


mass spectrum (electric spray) m/z ■ 365 (M+l); 'H NMR 
(CDCI3): 7.64 (br s, 1H), 7.43 (t, IB), 7.24 (m, 1H), 7.02 (m, 

i tn /; 7/c /m IPH * 01 fm 1PH <t I** 9R^ 9 7A fin 
inj, o. /o \m, 3Xx)t j.yi \P^9 -3**^ **n/> ^* ' v v*^> 

2.39 (m, 1H), 2.17 (m, 1H), 2.03 (br, 1H), 1.83 (m, 1H), 1.51 (m, 
1H),1.01 (d,J=6.4Hz,3H). 


82 


2-chloro-6- 
fluoro 
isomer 2 


mass spectrum (electric spray) m/z a 363 (M+l); 'B NMR 
(GDCI3): 8.57 (br s, IB), 7.40 (m, IB), 7.30 (m,.lH), 7.21 (m, 
2H), 7.04 (m, 2H), 6.68 (m, IB), 3.86 (m, IB), 3.04 (m, 2H), 
2.63 (m, 2H), 2.30 (m, 1H), 2.14 (m, IB), 1.77 (m, IB), 1.44 (m, 
1H), 0.96 (d,J= 6.4 Bz,3B). 



Example 83. 2<Moro-N~[3-(l,3^imethyl-^^ 

benzamide isomer 1 i 

Mix 2^h]oro^fluoro~N-[3-(3^ro^^ 
benzamide isomer J (example 78, 30 mg), formaldehyde (37%, 25 rag), sodium 
iriacetoxyboTohydride (23 mg) and acetic acid (13 mg) with dichloromethane (5 mL) and 
stir overnight. Dilute with methanol and load on a SCX column (10 g), wash with 
1 0 methanol, elute with 2M NHrmethanol, evaporate to give the title compound (23.2 mg). 
- Mass spectrum (electrospray) m/z ■ 377 (M+l); ! H NMR (CDCI3): 7.84 (br s, 1H), 7.80 
(dd,lH),7.43(t, lH),7.26(t, 1H),7.21 (dd, 1H), 7,13^,111), 7.04 (m, 1H), 6.73 (m, 
1H), 3.84 (m. 1H), 2.86 (m, 2H), 230 (s, 3H), 2.1 6 (m, 2H), 2.04 (m, 1H), 1,87 (m, 1H), 
1.71 (m, 1H), 1.03 (d, J« 6.6 Hz, 3H). 
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Dissolve the benzamide (23.2 mg) in dichloromethane-metbanol and add 0*062 
mL of IN HC1 in ether, evaporate and dry in vacuum to give the hydrochloric acid salt. 

Using a method similar to example 83, prepare the analogous compounds and 
S their mono-bydrochlorides as indicated below; 



Ex. 


Ar 


Data 


84 


2-chlon>-4- 
fluaro 
isomer 2 
(free base) 


masB spectrum (dectrospray) m/z = 377 (M+l>, H NMR 
(CDCfeXireebase): 7.88 (br s, 1H), 7.79 (dd, 1H), 7.43 (m, 1H), 
755 (m, 1H), 750 (m, 1H), 7.10 (m, 1H), 7.04 (m,»lH), 6.72 (m, 
1H), 3.83 (m, 1H), 2.85 (m, 2H), 2.29 (s, 3H), 2.13 (m, 2H), 2.05 
(m, 1H), 1.86 (m, 1H), 1.70 (m, 1H), 1.03 (d, J=6.4Hz, 3H). 


85 


2,4,6-trichloro 
isomer 2 
(free base) 
LY 675527 


mass spectrum (electrospray) m/z = 427 (M+l); J H NMR 
(CDa 3 Xrree base): 7.98 (br s, IB), 739 (dd, 1H), 7.33 (s, 2H), 
753 (dd, 1H), 7.06 (m, 1H), 6.72 (m, 1H), 3.80 (m, 1H), 2.83 
(m, 2H), 2.28 (s, 3H), 2.13 (m, 2H), 2.02 (m, 1H), 1.85 (m, 1H), 
1.70 (m, 1H), J .00 (d, J= 6.7 Hz, 3H). 


86 


2,4,6-trifluoro 
isomer 2 
(free base) 


mass spectrum (electrospray) m/z = 379 (M+l); 'H NMR 
(CDCJsXrree base): 7.84 (br s, 1H), 7.41 (dd, 1H), 752 (m, 1H), 
7.02 (m, 1H), 6.73 (m, 3H), 3.80 (m, 1H), 2.81 (m, 2H), 256 (s, 
3H), 2.10 (m, 2H), 2.00 (m, 1H), 1 .80 (m, 1H), 1.65 (m, 1H), 
1.00 (d, 1=6.9 Hz, 3H). 


87 


2-chloro-6- 
fiuoropbenyl 
isomer 2 
(free base) 
LY 675529 


mass spectrum (electrospray) m/z = 377 (M+l); 'H NMR 
(CDa 3 )(freebase): 7.81 (brs, 1H), 7.42 (m, 1H), 733 (m, 1H), 
753 (m, 2H), 7.06 (ro, 2H), 6.75 (m, 1H), 3.80 (m, 1H), 2.81 (m, 
2H), 256 (s, 3H), 2.12 (m, 2H), 2.01 (m, 1H), 1.81 (m, 1H), 1.65 
(m,lH),151(d,J=6.9PJz,3H). 
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Preparation 92. 4-[6-(2 ,4,6-Trifli3oro-W^amino>p>ddm-2-y3oxy]-piperi 
caiboxylic acid /ert-butyl ester 




Add 2,4,6-triflnorobenzoy] cMoride (l .64 g, 8-42 mmol) to a solution of 4-(6- 

t 

5 amfao-pyridin-2^ acid tenAmVy] ester (preparation 71 , 2.06 

g, 7,02 mmol) in triethylamine (1 .066 g, 1 .5 mL, 10.53 mmol) and THF (70 mL), Heat at 
40 °C overnight Dilute the mixture with ethyl acetate, wash with 0.1 N HQ, saturated 
NaHCOa solution and saturated NaCl solution sequentially. Diy ovexNa2S04, filter and 
concentrate to give a residue. Chromatography (silica gel) eluting with 14% ethyl acetate 
10 in hexanes provides 2.482 g (78%) of the title compound: mass spectrum (ion spray): miz 
- 452. J (M+l); ! H NMR (CDCI 3 , Rpn): 8.01 (s, br, 1H), 7.87 (d, br, 1H), 7.67 (t, 1H), 
6.81 (m, 2H), 6.55 (d, 1H), 5.11 (m, 1H), 3.73 (m, 2H), 3.33 (m, 2H), 1.93 (m, 2H), 1.74 
(m2H),1.49(s,9H). 

15 Example 84 . 2,4,6^Trifluon>N-[6^fr^ 




Add trifluoroacetic acid (20 mL) to a solution of 4-[6^2,4 t 6-trifluoro- 
benzoylanrino)-pyridin-2-y^^ acid tert-butyl ester (preparation 

92, 2.482 g, 5.5 mmol) in methylene dichloride (50 mL) and stir for 30 min. Remove 

2 0 volatiles, dissolve the residue in methylene dichloride, adjust pH>l 1 with IN NaOH, 
extract with methylene dichloride three times. Ctambine the organic layers, dry over 
Nb 2 S0 4> filter and concentrate to give a residue. Recjystalization (ethanol-BsO) provides 
1.625 g of the title compound as a white solid. Concentrate themother liquor and further 
purify by chromatography (silica gel, eluting with 5.5% 2M NHs-methanol in CH2CI2) to 

25 provide another 200 mg (total yield 94%) of fee title compound: mass spectrum (ion 
spray): miz « 352.0 (M+l); *H NMR (CDC1 3 , ppm): 8.35 (br, 1H), 7.68 (d, br, 1H), 7.46 
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(t, 1H), 6.60 (m, 2H), 6.34 (d, 1H), 4.84 (m, 1H), 2.93 (m, 2H), 2.59 (m, 2H), 1.85 (m, 
2H),1.46(m,3H). 

Example 85 . 2,4,6-Trifluoaio-N-[6-{l -jropyl-jriperidin^^ 




Combine 2,4,6-trifluoro-N-t6-(pipOT 
(example 84, 250 mg, 0.71 mmol), propionaldehyde (124 mg, 2.14 mmol), acetic acid (85 
mg, 1 .42 mmol), molecular sieve 4A (0.4 g) and THF (6 mL), stir for 1 5 ram. Then add 
NaBH(tri-acetate) portionwise and stir for 3 hr. Quench the reaction with 0.1N NaOH, 
10 extract with methylene dichloride three times. Combine the organic layers, dry over 

NajSCXi, filter and concentrate to give a residue. Chromatography (silica gel) eluting with 
5% 2M NBb-metnanol in methylene dichloride provides 192 mg (69%) of the title 
compound: mass spectrum (ion spray): m/z - 394.1 (M+l); J H NMR (CDQi, ppm): 8.00 
(s, br, 1H), 7.84 (d, br, 1H), 7.64 (t, 1H), 6.78 (m. 2H), 6.52 (d, 1H), 4.94 (m, 1H), 2.75 
- 15 (m, 2H), 2.32 (m, 4H), 2.04 (m, 2H), 1 .85 (m, 2H), 1.55 (m, 2H), 0.92 (t, 3H). Mono- 

hydrochloride salt: Anal cald for C2oH22F3N 3 02-HCI-0;25H 2 0: C, 55.30; H, 5.45; N, 9.67. 
Found: C, 55.1 3; H, 5.36; N, 9.61 . 

Example 86 . 2,4,6-Trifluoro-N-.|;6-(l -emyl-piperidin^yloxy)-pyridin-2-yl]-ben2am^ 




Using a method similar to example 85, using acetaldehyde provides the title 
compound (36%): mass spectrum (ion spray): m/z - 380.1 (M+l); 'H NMR (CDOb, 
ppm): 8.00 (s, br, 1H), 7.85 (d, br, 1H), 7.65 (t, 1H), 6.79 (m, 2H), 6.54 (d, 1H), 4.96 (m, 
1H), 2.75 (m, 2H), 246 (q, 2H), 2.33 (m, 2H), 2.03 (m, 2H), 1.84 (m, 2H), 1.12 (t, 3H). 
25 Mono-hydrocbloride salt: Anal cald for CisJfcoFaNsCVHCl: C, 54.88; H, 5.09; N, 10.10. 
Found: C, 54.58; H, 5.07; N, 10.21. 
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Example 87. 2 t 4,6-Triiluo:ro~N<6«{l -[2-(] 4sopropy]-lH-pyrazol4-^ > 
4-yloxy}-pyri<Kn-2-yI)-ben2a3iiide 




Combine 2,4,6-trifluoro-N-[6-(piperW^ 
5 (example 84, 250 mg, 0.71 mmol), NaHC(>3 (96 mg, 1.14 mmol), KI (24 mg, 0.1 4 mmol) 
and DMF (5 mL). Add methanesulfonic acid 2-(isopropyl- lH-pyrazol-4->^)-ethyl ester 
(214 mg, 0-92 mmol) diopwise to the above mixture and then heat at 80 °C overnight. 
Quench the reaction with 0.1N NaOH solution, extract with ether/ethylacetate (8:1) three 
times. Combine the organic layers, dry over Na 2 SO^ filter and concentrate to give a 
1 0 residue. Chromatography (silica gel) duting with 3-4% methanol in methylene dichloride 
provides 96 mg (28%) of the title compound as a white solid: mass spectrum (ion spray): 
m/z=488.1 (M+l); 1 HNMR(CDa 3 ,ppm): 8.04(s,br, 1H), 7.86 (d, br, lH),7.65(t, 
1H), 7.37 (s, lMfc 7.27 (s, 1H), 6,81 (m, 2H), 6.55 (d, 1H), 4.98 (m, 1H), 4.45 (hept, 1H), 
* 2.81 (m/2H), 2.68(m;2H);*2.59^(m, 2H3TE42 (iS;2H)72.l»'(ib f 2H), 1 .88 (m, 2H), 1 .49 
1 5 (d, 6H). Hydrochloride salt Anal cald for C 2s H 2 tF$i& 2 *'Ra-0.S}i2Oi C, 56.34; H, 5.67; 
N, 13.14. Found: C, 56.35; H, 5.58; JN, 1Z96. 

Preparation 93. N-[6-Q -Benzyl-2,2^imeftyl-pi^ 
4-fluoro-benzamide 




Combine 6-(l-benzyl-2,2-dimethy]-piperidin^ 
(preparation 66, 0.537 g, 1,72 mmol), 1,4-dioxane (20 mL) and 2-chloro^fluoro~benzoyl 
chloride (0.2G g, 1.04 mmol), stir and heat to reflux. After 1.5 hr., cool to ambient 
temperature and concentrate. Dissolve the residue in methanol (1 0 mL) and load on an 
25 SCX column (1 0 g); wash with methanol (2x50 mL); ehrtc product with 2M 
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arnmonia/rnethano] (2x50 mL). Concentrate the duent Purify the crude mixture by silica 
gel flash chromatography etoting with 9:1 hexane:ethyl acetate to obtain the title 
compound (0.056 g 11.5%). Mass spectrum (electrospray): m/z=468.2 (M+l); 'H NMR 
(C3)a 3 ): 8.3 (bs, 1H), 7.8 (m, 2H), 7.6 (dd, 1H), 7.3 (m, 6H), 7.1 (m, 1H), 6.5 (d, IB), 
5 5.1 (m, 1H). 3.9 (d, 1H), 3.2 (d, 1H), 2.65 (m, 1H), 2.4 (m, 1H), 2.0 (m, 2H), 1 .7 (m, 1H), 
1.6 (m, 1H), 1 J (s, 3H), 1.2 (s, 3H). 

Exam ple 88. N»f6rf2 ^jiroeMvljjiperidm^yloxy)rpvri 
10 • 

Combine N-[6-(l -ben^l-2 t 2^imetbyl-piperi 
4-fluoro-berizamide (preparation 93, 0.056 g, 0*12 iranol), efhanol (5 mL), 10% 
palladium/carbon (0.01 g) and ammonium formate (0.064 g, ] .2 mmol), stir and beat to 
80°C, After 16 hr., cool to ambient temperature. Filter through celite» rinsing with 

15 ' ethanol. Concentrate filtrate. Dissolve the residue in methanol (1 0 mL) and load on an 
SCX column (10 g); wash with methanol (2x50 mL); elute product with 2M 
ammonia/methanol (2x50 mL). Concentrate the eluent to obtain the title compound 
(0.042 g, 100%): Mass spectrum (electrospray): m/z=344J2 (M+l); ! H NMR (CDCU): 
8.2 (bs. 1H), 7.9 (m, 3H), 7.7 (m, IHfc 7J2 (ro, 2H), 63 (d, 1H), 5.2 (m, IH), 3.1 (m, 1H), 

20 3.0 (m, 1H), 2.1 (m, 1H), 2.0 (dd, 1H), 1.5 (m, 2H), 1>25 (s, 6H). 

Example 89. 4-FJuoro-N-[6-(l,2;2-tr^ 
dfliydrogen chloride salt 




2HCI 

2 5 Combine N-[6-(2,2^metbyl-piperidin^yloxy)^^ 

(example 88, 0.042 g, 0.12 mmol), dichloromethane (5 mL) and 37% aqueous 
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15 



20 



formaldehyde (0. J 0 mL, 1 J22 mmol) with stirring. After 5 mm., add glacial acetic acid 
(0.02 mL, 030 mmol) followed by sodium-triacetoxyborobydride (0.033 g, 0.16 mmol). 
After stirring for 3 hr. at ambient temperature, concentrate. Dissolve the residue in 
methanol (10 mL) and load on an SCX collum (10 g); wash with methanol (2x50 mL); 
clute product with 2M ammonia/methanol (2xS0 mL). Concentrate the eluent to an oil. 
Dissolve the oil in diethyl ether and treat with 1M hydrogen chloride in diethyl ether (0.24 
mL, 0.24 mmol). Concentrate and vacuum dry to obtain of die title compound (0.041 g, 
79%). Mp.: 145°C; Mass spectrum: Obs. m/z 358.1915; Calc. m/z 358,1931; J H NMR 
(CDClj) for the ftee base: 8.1 (bs, 1H), 7.8 (m, 3H), 7.6 (m, 1H), 12 (m. 2H), 6.4 (d, 1H), 
5.1 (m, 1H),2 ? 8 (m, IH), 2.6 (m, 1H),2.3 (s, 3H), 22 (m, 1H), 1.8 (m, 3H), 12 (s, 3H), 
l.l(s,3H). 

Preparation 94. N-[6-(] -Allyl-2-methyl-piperidm^yloxy>pyridin-2-yl]-2^arc^ 
fluoro-benzamide 



Using a method similar to preparation 93 , using 6-( 1 -allyl-2-methyI-piperidiri-4- 
yloxy>pyridin-2-ylamine, the product is prepared and isolated The title compound is 
obtained by converting die isolated product into die dihydrogen chloride salt using 2M 
HQ in diethyl ether (69%). Mass spectrum: Obs. m/z 404.1557; Calc. m/z 404.1541; l H 
NMR (CDCl 3 )as the fcee base: 8.2 (bs, 1H), 7.8 (m, 2H), 7.6 (dd, 1H), 7.2 (d, 1H), 7.1 (ro, 
1H), 6.5 (d, IH), 6.0 (m, IH), 5.2 (m, 2H), 4.8 (m, IH), 3.5 (m, IH), 3.0 (m, 2H), 2.4 (m, 
IH), 2.2 (m, IH), 2.1 (m, 2H), 2.7 (m, IH), 1.5 (m, IH), 1 .2 (d, 3H). 

Example 90. 2-CMoro^-fluoro-N-[6-(2Hmeihy]-piperid^ 
benzamide dihydrogen chloride salt 
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Combine N-[6-( ] -allyl-2Hmethyl-pij^^ 
fluoro-benzamide (preparation 94, 0.45 g, 1.1 1 mmol), ethanol (9 mL), water {1 xnL) and 
cWorotris{tripheny]phosphine)Hhodium{I) (0.01 g, 0.011 mmol) stir and heat to reflux. 
5 Distill off about 5 mL solvent. Add more ctbanol (4 mLX water (1 mL) and catalyst 
(0.005 g) and distill off another 5 mL solvent Repeat 4 times. Cool reaction mixture to 
ambient temperature and load on an SCX column (1 Og). Wash with methanol (2x50 mL). 
Bute the product with 2M ammonia/ methanol (2x50 mL). Concentrate eluent. Purify 
the residue by silica gel flash chromatography eluting with 1 0%(2M ammonia/methanoiy 

1 0 dichlorom ethane to obtain of the title compound as a free base (0.07 g, 1 8%). Dissolve 
(he oil in diethyl ether and treat with 1M hydrogen chloride in diethyl. Concentrate and 
vacuum dry to obtain the title compound Mass spectrum: Obs. m/z 364.1 243; CaJc. m/z 
364.1228; ] H NMR (CDd 3 )as the free base: 8.4 (bs, IB), 7.85 (m, 1H), 7.75 (dd, lH) f 
7.6 (dd, 1H), 7.2 (m, 1H), 7.1 (m, 1H), 6.5 (d, 1H), 5.0 (m, 1H), 3.2 (m f 1H), 2.8 (m, 2H), 

15 2.1 (m, 2H), 2.0 (bs, 1H), 1.5 (m, 1H), \2 (m, 1H), 1.15 (d, 3H). 

Example 91. 2-Chloro-4-fluoro 4*-[6<l,2^imethyl-pi^ 
benzanrfde dihydrogen chloride salt 




2 0 Using a method similar to example 89, the title compound was prepared, isolated 

and converted into the dihydrogen chloride salt (90%) Mass spectrum: Obs. m/z 
378.1400; Calc. m/z 378.1385; ! HNMR (CDCl 3 )as the free base: 8.2 (bs, JH), 7.8 (m, 
2H), 7.6 (m, 1H), 12 (m, 1H), 7.1 (m, 1H), 6.5 (d, 1H), 4.9 (m, 1H), 3.0 (m, 1H), 2.4 (s, 
3H), 22 (m, 2H), 2.1 (m, 2H), 1.8 (m, 1H), 1.5 (m, 1H), 1.2 (d, 3H). 

25 
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Preparation 95. 4-[6^2<^on>^fluoro-b^ 
piperidine-1 -carboxylic acid ierMnityl ester cis isomer 1 




Combine 4-(6-amino-pyridin-2-yloxy)~2-me^^ acid ten- 

5 bulyj ester cis isomer J (preparation 63, 0.025 g, 0.08 mmol), 2-chloro-4-flnoro-benzoy1 
chloride (0J0 g, 0.52 mmol), triethylamine (0,10 mL, 0.69 mmol) and 1,4-dioxane (10 
mL), stir and heat to reflux. After 3 hr., cool to ambient temperature, dilute with 
methanol (10 mL) and load on an SCX column (lOg). Wash with methanol (2x25 mL). 
Hute product with 2M ammonia/methanol (2x25 mL). Eluent concentrated to give crude 
10 title compound. Mass spectrum (electrospray): m&=364. 1 (M+l -1 00) loss of t-BQC from 
parent. Use without further characterization in next step. 

foample 92. 2^on>^fluoro-N-[6K2-m^^ 
benzamide di hydrogen chloride salt cis isomer 1 



15 




Combine 4~[6^2^Woro^fluoro-benzoylam^ 
piperidine-l-carboxylic acid ratf-butyl ester cis isomer 1 (preparation 95, 0.20 g, 0.43 
mmol), toluene (20 mL) and p-toluenesulfonic acid monohydrate (1.0 g, 5.26 mmol), stir 
and heat to reflux. After 2 hr., cool to ambient temperature, dilute with methanol (5 mL) 

20 and load on an SCX column (1 0 g). Wash with methanol (2x25 mL), elule with 2M 
NH3/methanol (2x25 mL). Concentrate eluent to give crude product. Purify the residue 
by silica gel flash chromatography eluting with 1 0%(2M ammonia/methanol)/ 
dichloromethane to obtain the title compound as a free base (0.12 g, 77%). Dissolve in 
diethyl ether and treat with 1M hydrogen chloride in diethyl ether. Concentrate and 

25 vacuum dry to obtain the title compound. Mass spectrum: Obs. mJz 364.1232; Calc. mil 
364,1228; J H NMR (CDCI3): 8.4 (bs, 1H), 7.82 (d, 1H), 7.75 (dd, 1H), 7.64 (dd, 1H), 
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721 (d, 1H), 7.1 (dd, 1H), 6.5 (d, 1H), 4.92 (m, 1H), 3.18 (m, 1H), 2.77 (m, 2H), 114 (m, 
2H), 1,5 (m, 1H), 1.22 (m, 2H), 1.15 (d, 3H). 

Example 93. 2-(^on>-N-[6<l,2^e^ 
S benzamide dihydrogen chloride salt as isomer 1 




Using a method similar to example 89 , using 2-C3iloix>-4-fluon>N-[6-(2-methyl- 
piperidin^yloxy)-pyridui-2-yl]-ben2ami& di hydrogen chloride salt cis isomer 1 
1 0 (example 92), the title compound was prepared, isolated and converted to the dihydrogen 
chloride salt (70%). Mass spectrum (electrosptay): m/zr=378.1 (M+l); *H NMR (CDCfe) 
of the fise base: 8.2 (bs, 1H), 7.8 (m, 2H), 7.75 (m, 1H), 7.6 (m, IB), 7.2 (m, 1H), 7.12 
(m, 1H), 6.5 (d, 1H), 4.84 (ro, 1H), 254 (m, 1H), 2.3 (s, 3H), 2.2 (m, 4H), 1.75 (m, 1H), 
1.45 (m, lH),L17(d, 3H). 

15 

Preparation 96. 4-[6-(2<^oro-6-fluon>-b^ 
piperidine-l-<»rt>0xyiic acid lerr-butyl ester as isomer 1 




Combine 4-(6-Ammo-pyridm-2-yloxy^ acid ten- 

20 butyl ester eft isomer 1 (preparation 63, 0.286 g, 0.93 mmol), 1,4-dioxane (10 mL), 

triethyl amine (0.16 mL, 1.12 mmol) and 2-chloro-6-flnorobenzoyl chloride (0.215 g, 1.12 
mmol) with stirring at ambient temperature After 2 hr. p partition between water (50 mL) 
and 4:1 hexane:efhyl acetate (100 mL). Separate aqueous layer and wash with 4:1 
hexanerethyl acetate (50 mL). Combine organic layers, dry over sodium sulfate, filter and 
2 5 concentrate to obtain the title compound (0.53 gp>l 00%). Mass spectrum (electrospray): 
m/z«462.3 (M-l); 'H NMR (CDC1 3 ): 7.9 (m, 2H), 7.65 (dd, 1H), 7.4 (m, 1H), 7.25 (m, 
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IH), 7.1 (dd, IH), 6.5 (d, 1H), 5.25 (m, IH), 4.35 (m, 1H), 3.9 (m, IH), 3^5 (m, IH), 1.9 
(m, 3H), 1 .7 (m, 1H), 1.45 (s, 9H), 1.3 (d, 3H). 

Using a method similar to preparation 96, using the appropriate Ar-acylchloride, 
5 prepare and isolate the analogous compounds as indicated below: 



Prep. 


Ar 


Data 


97 


2,4,6-Trichlroro- 
phenyl 


'H NMR (CDCI3): 2.8 (m, 2H), 7.6 (m, 1H), 736 (s, 
2H), 6.45 (na, 1H), 52 (m, 1H), 425 (m, 1H), 3.8 (m, 
IH), 3.15 On, 1H), 1.8 (in, 2H), 1.65 (m, IH), 1.55 (m, 
lH),1.4(s,9H),1.2(d,3H). 


98 


2,6-Dichloro-phenyl 


Mass spectrum (electrospray): m/z=4783 (M-l); J H 
NMR (CDClj): 7.85 (m, 2H), 7.65 (m, IH), 7.4 (m, 
3H), 6.55 (m, IH), 528 (m, IH), 435 (m, IH), 3.9 (m, 
IH), 3.25 (m, IH), 1.9 (m, 3H), 1.75 (m, IH), 1.5 (s, 
9H),1.3(d,3H). 


99 


2-Bromo-phenyl 


Mass spectrum (electrospray): m/z=488.3 (M-l-1), 
4903 (M+l-1); 'H NMR (CDCJ3): 8.0 (bs, IH), 7.85 
(tn, IH), 7.6 (in, 2H), 7.4 (ra, 2H), 7.35 (m, IH), 6.5 
(d, IH), 5.25 (m, IH), 435 (ra, IH), 3.9 (m, IH), 325 
(ro, IH), 1.9 (m, 3H), 1 .7 (m, IH), 1.45 (s, 9H), 1.3 (d, 
3H). 


100 


2,4,6-Trifluoro- 
pheny) 


Mass spectrum (electrospray): m/z=464.4 (M-l); 'H 
NMR (CDCI3): 7.95 (bs, IH), 7.82 (m, IH), 7.64 (dd, 
IH), 6.78 (m, 2H), 6.55 (d, IH), 524 (m, IH), 4.35 
(m, IH), 3.9 (m, JH), 324 (m, IH), 1.9 (m, 3H), 1 .75 
(m, IH), 1.45 (s, 9H), 13 (d, 3H). 
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Prep. 


At 


Data 


101 


4-fluoro-phenyl 


Mass spectrum (electrospray): m/z=428.3 (M-l); 'H 
NMR (CDC1 3 ): 8.15 (m, 1H), 7.9 (m, 3H). 7.65 (dd, 
1H), 11 (m, 2H), 6.5 (d, 1H), 5.3 (m, 1H), 4.35 (m, 
1H), 3.9 (m, 1H), 3.28 (m, 1H), 1.9 (m, 3H), 1.8 (m, 
1H), 1.44 (s,9H), 1.27 (d,3H). 


102 


2,4-Difluoro-phenyl 


Mass spectrum (electrospray): m/z=446.4 (M-l). 


103 


2,6-Difluoro-pbenyl 


Mass spectrum (electrospray): m/z=446.4 (M-l) 


104 


2-Chloro-phenyl 


Mass spectrum (electrospray): m/r=444.3 (M-l) 


Using a method similar to example 92, using preparations -97 - 1 -4, prepare, 
isolate, and convert the analogous compounds into their dihydrogen chloride salts as 
indicated below: 


Ex. 


Ar 


Data 


94 


2,4,6-Tricnlroro- 
phenyl 


Mass spectrum: Obs. m/2 414.0522; Calc. m/z 
414.0543; J H NMR (CDCls) for free base: 9.41 (bs, 1H), 
7.93 (d, 1H), 7.63 (dd, 1H), 7.42 (s, 2H), 63 (d, 1H), 
4.97 (m, 1HX 3.14 (ra, 1H), 2.8 (m, 2H), 2.12 (m, 2H), 
1 .44 (m, 2H), 1 .1 (m, 1H), 1 .08 (d, 3H). 


95 


2,6-Dicliloro-phenyl 


Mass spectrum: Obs. m/z 380.0931; Gale, m/z 
380.0932; l B NMR (CDC1 3 ) for fiee base: 10.16 (bs, 
1H), 8.0 (d, 1H), 7.63 (dd, 1H), 7.35 (m, 3H), 6.44 (d, 
1H), 4.98 (m, 1H), 3.1 (m, 1H), 2.8 (m, 2H), 2.15 (m, 
1H), 2.05 (m, IB), 1.37 (m, 1H), 1.01 (m,4H). 
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Ex. 


Ar 


Data 


96 


2-Bromo-phenyi 


Mass spectrum: Obs. m/z 390.0820; Calc. m/z 
390.0817; ! H NMR (CIX^) far free base: 8.64 (bs, 1H), 
7.90 (m, 1H), 7.62 (m, 3H), 7,42 (m, 1H), 736 (m, 1H), 
6 48 (A lift 4 95 fm. 1H\ 3.14 fau 1H). 2.75 {hl 2H). 
2.10 (m, 2H), 1.42 (m, 1H), U (bs, 1H), 1.12 (m, 1H), 
1.08 (d,3H). 


97 


2A6-Trifluoro- 
phenyl 


Mass spectrum: Obs. m/z 366. 1 429; Calc. m/z 
366.1429; 'H NMR (CDC1 3 ) for free base: 8.59 (bs, 1H), 
7.85 (d, 1H), 7.63 (dd, !H), 6.8 (dd, 2H), 6.5 (d, 1H), 

1.42 (m, 1H), 1.17 (m, 1H), 1 .13 (d, 3H). 


98 

f 


4-fluon>-plienyl 


Mass spectrum: Obs. m/z 330.1614; Calc. m/z 

330. J 618; 'H NMR (CDCI3) for free base: 8 24 (bs, 1H), 

7.88 (dd, 2H), 7.84 (d, 1H), 7.62 (dd, 1H), 7.19 (dd, 

2H), 6.48 (d, 1H), 4.93 (m, 1H), 3.18 (m, 1H), 2.77 (m, 

om 2 Wm 2H1 1 44 Cm. XK\ 1 4 (bs. 1HV \H fm.; 

lH),1.15(d,3H). 


99 


2,4-DifluoiXKphenyl 


Mass spectrum: Obs. m/z 348.1540; Calc. m/z 
348.1523; J H NMR (CDCI3) for free base: 8.68 (bd, 
1H), 8.19 (m, 1H), 7.88 (d, 1H), 7.63 (dd. 1H), 7.05 (m, 
1H1. 6.95 (m. Iffi. 6.48 (d. 1H1 4:97 (m. 1H). 3.19 (m. 
1H), 2.8 (m, 2H), 2.15 (m, 2H), 1.5 (m, 1H), 1.39 (bs, 
1H),1.21 (m,lH),I.17(d,3H). 


100 


2,6-Difluoro-pheDyl 


Mass spectrum: Obs. m/z 348.1525; Calc m/z 
348.1523; 'H NMR (CDCI3) for free base: 9.08 (bs, 1H), 
7.91 (d, 1H), 7.63 (dd, 1H), 7.43 (m, 1H), 7.02 (dd, 2H), 
6.49 (d, 1H), 4.95 (m, 1H), 3.1 (ro, 1H), 2.78 (m, 2H), 
2.1 (m, 2H), 1.4 (m, 1H), 1.1 (m, 1H), 1.05 (d, 3H). 



120 



WO 2004/094380 



PCT/US2004/009283 



Ex. 


Ar 


Data 


101 


2-Cbloio-phenyl 


Mass spectrum: Obs. m/z 346. 1 325; Calc. m/z 
346.1322; 'H NMR (CDC1 3 ) for free base: 8.46 (bs, IH), 
7.9 (d, 1H), 7.66 (m, 2H), 7.41 (m, 3H), 6.46 (d, IH), 
4.93 (m, IH), 3.15 (m, 1H), 2.77 (m, 2H), 2.1 (m, 2H), 
1.44 (m, 1H), 1.35 (bs, IH), 1.15 (m, IH), 1.1 (d, 3H}. 


102 


2-QJoro-6-fluoro- 
phenyl 


Mass spectrum: Obs. m/z 364.1 233; Calc. m/z 
364.1228; 'H NMR (CDCU) for free base: 10.05 (bs, 
IH), 7.98 (d, 1H), 7.61 (dd, 1H), 7 38 (ro, 1H), 725 (d, 
1H), 7.08 (dd, 1H), 6.45 (d, IH), 4.98 (m, IH), 3.02 (m, 
IH), 2.78 (m, 2H), 2.1 5 (m, IH), 2.05 (m, IH), 1.32 (m, 
IH), 0.98 (d,3H), 0.95 (bs.lH). 


Using a method similar to example 89, using the compounds of examples -94 - 
102, prepare, isolate, and convert the analogous compounds into their dihydrogeh chloride 
salts as indicated below: 

formaldehyde 
AcOH 

I U U . :Y XJJX 


Ex. 


Ar 


Data 


103 


2,4,6-TYicblroro- 
phcnyl 


Mass spectrum: Obs. m/z 428.0693; Calc. miz 
428.0699; 'H NMR (CDC1 3 ) for free base: 7.88 (bs, 
IH), 7.86 (d, IH), 7.66 (dd, IH), 7.41 (s, 2H), 6.53 (d, 
IH), 4.83 (m, IH), 2.92 (m, IH), 230 (s, 3H), 2.16 (m, 
IH), 2.05 (m, 3H), 1.75 (m, IH), 1.50 (q, IH), 1.13 (d, 
3H). 


104 


2,6-DicMoro-phenyI 


Mass spectrum: Obs. m/z 394.1102; Calc. m/z 
394.1 089; *H NMR (CDCI3) for free base: 7.89 (d, 
IH), 7.82 (bs, IH), 7.66 (dd, IH), 737 (m, 3H), 633 
(d, IH), 4.85 (m, IH), 2.93 (m, IH), 2.26 (s, 3H), 2.20 
(m, IH), 2.09 (m, 3H), 1.75 (m, IH), 1.48 (q, IH), 1.14 
(d,3H). 



5 
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Ex. 


Ar 


Data 


105 


2-Brorno-phenyl 


Mass spectrum: Obs. m/z 404.0959; Calc. m/z 
404.0974; ] H NMR (CDCI3) for free base: 8.03 (bs, 
1H), 7.86 (d, IH), 7.66 (m, 3H), 7.43 (m, 1H), 7.35 (m, 
1H), 6.50 (d, 1H), 4.85 (m, 11^2.92 (m, 1H), 2.27 (s, 
3H), 2.18 (m, 111), 2.06 (m, 3H), 1.74 (m, 1H), 1.44 (q, 
lH),1.17(d,3H). 


106 


2,4,6-Triftooro- 
phenyl 


Mass spectrum: Obs. m/z 380.1582; Calc. m/z 
380.1586; 'H NMR (CDC1 3 ) for free base: 758 (bs, 
1H), 7.83 (d, IB), 7.61 (dd, 1H), 6.78 (dd, 2H), 6.50 (d, 
1H), 4.88 (m, 1H), 2.91 (m, 1H), 2.30 (s, 3H), 2.19 (m, 
IH), 2.04 (m, 3H), 1.72 (m, 1H), 1.43 (q, 1H), 1 .15 (d, 
3H). 


107 


4-fluoro-pheny] 


Mass spectrum: Obs. m/z 344.1777; Calc. m/z 
344.1774; 'H NMR (CDC1 3 ) for free base: 8.15 (bs, 
1H), 752 (dd, 2H), 7.86 (d, IH), 7.63 (dd, IH), 7. J 9 
(dd, 2H), 6.46 (d, 1H), 4.88 (m, 1H). 2.94 (m, 1H), 
2.31 (s, 3H), 221 (m, 1H), 2.07 (m, 3H), 1 .78 (m, Hi), 
1.46 (q,lH), 1.14 (d,3H). 


108 


2,4-Difluoro-pbenyl 


Mass spectrum: Obs. m/z 362.1686; Calc. m/z 
362.1680; J H NMR (CDCI3) for free base: 8.70 (bd, 
1H), 8J 9 (m, 1H), 7.85 (d, IH), 7.62 (dd, 1H), 7.05 
(m, IH), 6.92 (m, 1H), 6.50 (d, IH), 4.89 (m, IH), 2.94 

(m, IH), 1.45 (q, IH), 1.16 (d, 3H). 


109 


2,6-Difluoro-pheny] 


Mass spectrum: Obs. m/z 362.1683; Calc. m/z 
362.1680; *H NMR (CDCfe) for free base: 7.99 (bs, 
IH), 7.86 (d, IH), 7.63 (dd, IH), 7.43 (m, IH), 7.02 
(dd, 2H), 6.50 (d, IH), 4.85 (ro, IH), 2.93 (m, IH), 
2.29 (s, 3H), 2.20 (m, IH), 2.07 (m, 3H), 1 .76 (m, IH), 
1.42 (q,lH), 1.15 (d,3H). 



1 

122 



BNSOOOD: <WO_ 20O4Q8O8OA1J .> 



WO 2004/094380 



PCT/US2004/009283 



Ex. 


At 


Data 


no 


2-Chloro-pbenyJ 


Mass spectrum: Obs. m/z 360.1478; Calc. mfz 
360.1479; l H NMDR (CDC1 3 ) for free base: 8.1 8 (bs, 
1H), 7.85 (d, lH), 7.73 (d, 1H), 7.62 (dd, 1H), 7.41 (m, 
3H), 6.49 (d, 1H), 4.84 (m, 1H), 2.92 (m. 1H), 2.33 (s, 
3Hft 2 1 8 (m 1HV. 2.04 (m> 3H). 1.74 fm. 1H\ 1.42 (a. 
lH),1.15(d,3B). 


111 


2-Chloro-6-fluoro- 
pheny] 


Mass spectrum: Obs. m/z 378.1 385; Calc. m/z 
378.1 385; ! H KMR (CDCfe) for ftee base: 7.94 {bs, 
1H), 7.88 (d, IB), 7.63 (dd, 1H), 7.37 (m, 1H), 7.28 
(m, 1H), 7.09 (dd, 1H), 6.50 (d, 1H), 4.84 (m, 1H), 
252 (m, 1H), 2.28 (s, 3H), Z20 (m, 1H), 2.07 (ro, 3H), 
1.73 (m, 1H), 1.43 (q, 1H), 1.13 (d, 3H). 



Preparation IPS. 4~[6-(2<Mon>-6-flxioK^ 
piperidine-l-caiboxylic acid tenAmty) ester isomer 2 




Combine 4^6-amino-pyrid^ acid ten- 

butyl ester cis isomer 2 (preparation 64 t 0.35 g, 1.14 mmol), 1,4-dioxane (10 mL), triethyl 
amine (05 mL, 6.8 mmol) and 2^1oro-6-fluorobenzoyl chloride (0.35 g, 1.81 mmol), 
stir and heat at 80°C. After 12 hr., cool to ambient temperature, partition between water 
1 0 (50 mL) and 4:1 hexanerethyl acetate (100 mL). Separate aqueous layer and wash with 
4:1 hexanerethyl acetate (50 mL). Combine organic layers* dry over sodium sulfate, filter 
and concentrate to obtain the tide compound(0.53 g, 1 00%). Mass spectrum 
(electrospray): m/z==462.0 (M-l). 
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Example 112. 2-Chloro-6-fluoro-N-^ 
benzamide cis isomer 2 




Using a method similar to example 92, using 4-[6-<2-CbIoro-6-iluoTO- 
benzoylamino>pyridin-2-yloxy)~2~^ acid em-butyl ester, 

preparation 105, the title compound was prepared then used as is in the next step: Mass 
spectrum (electoospray): m/z~364.1 (M+l). 



10 



15 



Example 133. 2-CMoiQ-N-f6-fl^imefov^ 
benzamide cis isomer 2 dihydrogen chloride salt 

fomaldohydo 
acetic scSd 
sodium bonohydride 




HCI 




HCI 



Using a method similar to example 89, using 2-CWoro-6-fluoro-N-L6-(2-methyl- 
piperidin^yIoxy)-pyridin-2--y3]-ben2amide cis isomer 2 (example 1 12), the title 
compound was prepared, isolated and converted into the dihydrogen chloride salt Mass 
spectrum: Obs. m/z 378.1376; Calc. m/z 378.1385; *H NMR (CDCI3) for free base: 7.9 
(bs, 1H), 7.85 (d, 1H), 7.63 (dd, 1H), 7.37 (m, 1H), 7.26 (d, 1H), 7.09 (dd, 1H), 6.48 Id, 
1H), 4.84 (m, 3H) t 2.92 (m, 1H), 2 .28 (s, 311), 2.16 (m, 1H), 2.05 (m, 3H), 1.78 (m, 1H), 
1.44 (q, lH),3.15(d,3H). 



20 Example 114. 2,6-Dic^oio^fluoro-N-[6Kl-methyl-piperidin4-ylo 
benzamide dihydrogen chloride salt 




xro 

2HCi 



Combine 6-(3-methyl-piperidin-4-yloxy)-pyridin-2-ylamme (preparation 60, 
0.1 5 g, 0.72 mmol), 1 ,4-dioxane (5 mL) and 2,6-dichloro-4-flUoro-benzoyl chloride (0.1 8 
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g, 0.79 mmol), stir and heat at reflux- After 3 hr., cool lo ambient temperature, load on an 
SCX column (1 0 g). Wash with methanol (2x50 mL), elute with 2M NHs/metbanol 
(2x50 mL). Concentrate eluent to give crude product Purify the residue by silica gel 
flash chromatography eluting with 5% (2M ammonia/methanol)/ dichloromethane to 
5 obtain 0.12 g (42%) of the title compound as a free base. Dissolve in diethyl ether and 
treat with 1M hydrogen chloride in diethyl ether. Concentrate and vacuum dry to obtain 
the title compound. Mp»264; Mass spectrum: Obs. m/z 398.0834; Calc. mfz 398.0838; 
*H NMR (CDC1 3 ) for Jree base: 7.81 (d, 1H), 7.73 (bs, 1H), 7.59 (dd, 1H), 7.10 (d, 2H), 
6.48 (d, 1H), 4.90 (m, 1H), 2.63 (m, 2H), 2.25 (m, 2H), 2.23 (s, 3H), 1 .95 (m, 2H), 1.80 
10 (m,2H). 

preparation 106. N~(6Kl-Benzyl-3-/nw^methyJ^^ 
chloro~4-fluoro-benzamide 




Using a method similar to 54, using 6-(l -benzyl«3-metb)^piperidm-4-yloxy> 
pyridin-2-ylamine (Preparation 44) and using lithium aluminum hydride instead of 
sodium borohydride, the title racemic mixture is prepared, isolated and converted to the 
monohydrogen chloride salt. Mp~ 1 70°C; Mass spectrum: Obs. m/z 454. 1 719; Calc. m/z 
454.1697; *H NMR (CDCU) for free base: 8,19 (bs, 1H), 7.83 (d, 1H), 7.77 (dd, 1H), 7.62 
(dd, 1H), 735 (m, 6H), 7.12 (m, 1H), 6.51 (d, 1H), 4.54 (m, 1H), 3.53 (s, 2H), 2.88 (m, 
2H), 2.13 (m, 2H), 2.0 (m, 1H), 1.85 (m, 1H), 1.66 (m, 1H), 0.93 (d, 3H). 

foamplell5. 2-CMoxo^fluoro-N-[6^met^ 
benzamide 




BN800010 <WD___20«C94S8aAl _L> 
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Using a method similar to example 62,using N-[6-(l -Benzy!-3-methyl-pip^ 
yioxy>pyridin-2-yl3-2^hloro^^ (preparation 106), the title compound 

was prepared and used in crude form in the next reaction. Mass spectrum (dectrospray): 
m/z«364.1 (M+J). 

Example 116. 2-Chloro-N-[6-(l ,3^rae%l-pipCTdm^ 
benzamide 




Using a melhod similar to example 89, using 2-ChIoro-4-fluoro-N-[6-(3-methyl- 
1 0 piperidin^yioxy>pyridin-2-yl]-benzamide (example 1 1 5), prepare, isolate and convert 
the title compound into the monohydrogen chloride salt Mp»155~160°C; Mass spectrum: 
Obs. m/z 378.1394; Calc. mlz 378.1385; J H NMIt (CDC1 3 ) for free base: 8*20 (bs, 1H), 
7.83 (d, 1H), 7.77 (dd, 1H), 7.63 (dd, IH), 7.23 (m, 1H), 7 J 1 (m, 1H), 6.52 (d, 1H), 4.53 
(m, IH), 2.88 (m, 2H), 2.30 (s, 3H), 2.1 2 (m, 3H), 1 .87 (m, IH), 1 .75 (m, IH), 0.96 (d, 
15 3H). 

Preparation 107. N~[6-(l-Benzy]-3-methy]-piperito 
fluoro-benzamide cis isomer 1 




Using a method similar to example 1 14 and 6<l-ben2yl-3-methyl-piperidin-4- 
yloxy>pyridin-2-ylamine cis isomer 1 (preparation 41), prepare and isolate the title 
compound (89%). Mass spectrum (dectrospray): m/z»454.2 (M+l); 8.20 (bs, 1H), 7.81 
(d, 1H), 7.72 (dd, 1H), 7.62 (dd, IH), 7.25 (m, 6H), 7.08 (m, IH), 6.55 (d, IH), 5.05 (m, 
25 IH), 3.55 (d, 2H), 2.55 (m, 2H), 2.37 (m, 2H), 2.07 (m, 2H), 1 .79 (m, 1H), 0.96 (d, 3H). 
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Preparation 108, >H6-(l-Benzyl-3-methyl-pi^ 
fluoro-benzamide ds isomer 2 




S Using a method similar to example 1 14 and 6-Q ~benzyMnmeihyl-piperidin-4- 

yloxy)-pyridm-2-ylamine cis isomer 2 (preparation 41), prepare and isolate the title 
compound (98%). Mass spectrum (electrospray): m/z=*454.2 QAM); 8.20 (bs, 1H), 7.81 
(d, 1H), 7.72 (dd, 1H), 7.62 (dd, 1H), 7-25 (m, 6H), 7.08 (m, 1H), 6.55 (d, 1H), 5.05 (m, 
1H), 3.55 (d, 2H), 2.55 (m, 2H), 2.37 (m, 2H), 2.07 (m, 2H), 1 .79 (m, 1H), 0.96 (d, 3H). 

10 

Example 117. 2^oro^fluoro«N-[6K3-^ 
benzamide as isomer 1 




1 5 Using a method similar to example 62, using N-[6-(l -Benzyl-3-metbyI-piperidin- 

4-yloxy>pyridin-2-yl]-2-ch3<n^^ cis isomer 1 (preparation 107), 

prepare the title compound and use it in crude form in the next reaction. 

Example 118. 2-CMoro^fluoro-N-[6<3-me&y^ 
2 0 benzamide cis isomer 2 




Using a method similar to example 62, using N-[6-(l -Benz>d-3-methy)-piperidin- 
4-yloxy>pyridin-2-yl]-2-di]oro^f]uon)-benzamide cis isomer 2 (preparation 108), 
prepare the title compound and use it in crude form in the next reaction 

25 
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10 



IS 



Example 11 9. 2-ChIoro-N-[6-(l ^^imcthyl-piperidta^yloxy>p}7idin-2-yJ]-4-fluorc>- 
benzamide cis isomer 1 dihydrogen chloride salt 



Using the method of example 89, using 2-Chloro-4-fluoro-N-[6-(3-methy]- 
piperidin^-yloxy>pyridin-2-yl]-benzamidc cis isomer 2 (example 118), prepare, isolate 
and convert the title compound into the dihydrogen chloride salt (70%). Mp=238°C; 
Mass spectrum: Obs. m/z 378.1387; Calc. m/z 378.1385; J H NMR (CDCfe) for fiee base: 
8.20 (bs, 1H), 7.82 (d, 1H), 7.75 (dd, 1H), 7.62 (dd, 1H), 7.21 (d, 1H), 7.08 (dd, 1H), 6.55 
(d, 1H), 5.07 (m, 1 H), 2.50 (m, 2H), 13 (s, 3H), 2.25 (m, 2H), 2.04 (m, 2H), 1 ,78 (m, 
lH),0.95(d,3H). 

Example 120. 2-Chloro-N-[6-(l 3^imethyl-piperidin^yloxy)-pyridin-2-y]]^fluciro- 
benzamide cis isomer 2 dihydrogen chloride salt 



Using the method of example 89, and using 2-Chloro-4-fluoro-'N-[6-(S-methyl- 
piperidm-4-yloxy)-pyridin-2-yl]-benzamide cis isomer 2 (example 118), prepare, isolate 
and convert the title compound into toe dihydrogen chloride salt (73%). Mjy=238°C; 
Mass spectrum: Obs. m/z 378.1387; Calc. m/z 378.1385; *B NMR (CDCfe) for ftee base: 
8.20 (bs, 1H), 7.82 (d, 1H), 7.75 (dd, 1H), 7.62 (dd, 1H), 7.21 (d, 1H), 7.08 (dd, 1H), 6.55 
(d, 1H), 5.07 (m, 1H), 2.50 (m, 2H), 2.3 (s, 3H), 2.25 (m, 2H), 2.04 (m, 2H), 1 .78 (m, 
lH),055(d,3H). 



F. 




■CI 




BNSQOciD <wo aowowauoM L» 



WO 2004/094380 



PCT/US2004/009283 



Preparation 109. 4-[6<2<Maro^fluan>~be^^ cts-2-:roethyl~ 
pjperidine-] -carboxylic add ter/-butyl ester homer 2 




Combine 4-(6-amino-p>ridii^2^ acid 
5 tert-buty] ester isomer 2 (preparation 64, 0.7 1 4 g) and 2-cMoro-4-fluorobenzoyl chloride 
(0.493 g) in 1 ,4-dioxane (20 mL) and heat. After 2.5 br., partition between ethyl acetate 
and saturated aqueous NaCl, dry ova* anhydrous sodium sulfate, evaporate and purify on 
a silica gel column during with dicWon>mcthane-2M NH3 in methanol, gradient to give 
the title compound (0.678 g). Mass spectrum (electric spray) mlz 0 464 (M+] ); l H NMR 
10 (CDCfe): 8.45 (br, IH), 7.89(br d, IH), 7.78 (dd, IH), 7.68 (ddd, IH), 7.24 (dd, IH), 7.32 
(ddd, IH), 6.54 (d, 1H), 5.27 (m, IH), 4.35 (in, IH), 3.90 (m, IH), 3-25 (ra, IH), 1 .90 (xn, 
3H), 1.75 (m, IH), 1.47 (s, 9H) ,1.28 (d, 3H). 

Example 121. 2-Chlcro^fluoro-N-[6^ci5-2-me% 
15 benzamide isomer 2 




Add 1 mL of cone, hydrochloric acid into a solution of 4-[6^2K*laro-4-fluaro- 
boizoylamino)-pyridin-2-yloxy]- m-2-methyl^peridine-l-carboxylic acid f erf-butyl 
ester isomer 2 (preparation 1 09, 0.678 g) in 1 ,4-dioxane 20 xnL and beat at 1 00°C. After 

20 40 rain., partition between ethyl acetate and saturated aqueous NaCl, dry over anhydrous 
sodium sulfate, evaporate and purify on a silica gel column during with dichloromethane- 
2M NH3 in methanol, gradient to give the title compound (0.53 g). Mass spectrum 
(electric spray) mlz « 364 (M+l); ] H NMR (CDCb): 8.53 (br s, IH), 7.84 (br d, 1H), 7.73 
(dd, 1H), 7.63 (dd, 1H), 7.21 (dd, 1H), 7.10 (ddd, 1H), 6.49 (dd, 1H), 4.93 (m, IH), 3.34 

25 (m, IH), 2.78 (m, 2H), 2.12 (m, 2H), 1.75 (br, IH), 1.48 (m, 3H), 1.19 (m, IH), 1.12 (d, 
3H). 
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r 



Dissolve the benzamide (0.140 g) in dicWoromethane-methanol and add 038 mL 
of 1NHC1 in ether, evaporate and dry in vacuum to give the hydrogen chloride salt 

Using a method similar to example 121 , using the appropriate 4-[6-(Ar- 
5 acylamino)-pyridin-2-yloxy> cw-2~methyl~piperidine-l -carboxylic acid fert-butyl ester 
isomer 2, prepare the analogous compounds and their mono-hydrocMorides as indicated 
below: 



Ex. 


At 


Data five base 


122 


2-Bromophenyl 


mass spectrum (electric spray) m/z = 390 (M+l), 392 
(M+2+1); ?H NMR (CDCl 3 Xfree base): 751 (br d, 1H), 7.60 
(m, 2H), 7.50 (dd, 1H), 7.38 (ddd, JH), 7.30 (ddd, 1H), 6.44 
(dd, 1H), 4.95 (id, lH), 3.03 (m, 1H), 2.73 (m, 2H), 2.06 (m, 
2H), 132 (m, 1H), 0.98 (m, 1H), 0.97 (d, J= 6.7 Hz, 3H). 


123 


2-ch3orophenyl 


mass spectrum (electric spray) m/z » 346 (M+l); 'H "NMR 
(CDa 3 Xfiee base): 9.25 (br, 1H), 7.88 (br d, 1H), 7.61 (m, 
2H), 7.40 (m, 3H), 6.46 (d, 1H), 4.92 (m, 1H), 3.08 (m, 1H), 
2.73 (m, 2H), 2.08 (m, 2H), 1.50 (br, 1H), 1.40 (m, 1H), 1 .08 
(in, 1H), 1.03 (d, J«= 6.3 Hz, 3H). 


124 


4-fluorophenyl 


mass spectrum (electric spray) m/z » 330 (M+l); 'HNMR 
(CDQsXfiec base): 8.17 (br, 1H), 753 (m, 2H), 7.86 (d, 1H), 
7.63 (t, 1H), 7.19 (m, 2H), 6.48 (d, 1H), 4.95 (m, IB), 3.18 
(m, 1H), 2.79 (m, 2H), 2.1 2 (m, 2H), 1.49 (m ,1H), 1.45 (br, 
1H), 1.21 (m, 1H), 1.14 (d, J= 6.4 Hz, 3H). 


125 


2,4-difluaro- 
pbenyl 


mass spectrum (electric spray) m/z = 348 (M+l); 'HNMR 
(CDa 3 )(ftee base): 8.69 (br d, 1H), 8.1 8 (m, 1H), 7.86 (d, 
IB), 7.62 (t, IB), 7.05 (m, 1H), 6.95 (m , 1H). 6.49 (d, 1H), 
4.97 (m, 1H), 3.17 (m, 1H), 2.77 (m, 2H), 2.13 (m, 2H), 1.49 
(m, IB), 1.40 (br. 1H), 1.21 (m, 1H), 1.14 (d, 3= 6.4 Hz, 3H). 



10 
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Ex. 


At 


Data free base 


126 


. 2,6-difluoro- 
pheny] 


mass spectrum (electric spray) m/z = 348 (M+l); 'H NMR 
(CDa 3 )(fi«base): 8.98 (br s, IH), 7.90 (d, JH), 7.62 (t, IH), 
743 fin. 1H\7.0J (m ,2H),6.48 (4 lU) % 4SSlm, 1H),3.11 
(m, 1H), 2.76 (m, 2H), 2.1 1 (m, 2H), 1.41 (m, IH), I JO (br. 
IH), 1.1 1 (n, 1H), 1 .06 (d, J« 6.4 Hz, 3H). 


127 


2,4,6-uifluoro- 
phenyl 


mass spectrum (electric spray) m/z « 366 (M+l); 'H NMR 
(CDQsXfree base): 9.22 (br s, IH), 7.87 (d, IH), 7.62 (t, IH), 
<5 79 /m. 2H1 6 48 /d 1F> 4.95 (m. 1H1 3 10 fm. IH) 2 78 
(m, 2H), 2.1 1 (m, 2H), 1 .40 (m, IH), 1.10 (m, IH), 1 .05 (d, 
J-6.4Hz.3H). 


128 


2,6-dichlorc- 
phenyl 


mass spectrum (electric spray) m/z * 380 (M+l); J H NMR 
(CDCfeXfiee base): 8.00 (d, IH), 7.61 (t, IH), 733 (m, 3H), 
6 44 f<L lffl 4 99 Cm 1HT) 3 03 Cm 1KT» 2 79 (m. 2H1 2 14 
(m, IH), 2.02 (ra, IH), 1.28 (m, IH), 0.94 (d, J- 6.4 Hz, 3H), 
0.90 (m, IH). 


129 


2,4,6- 

trichlorophenyl 


mass spectrum (electric spray) tatz = 414 (M*), 416 (M+2); 
J H NMR (CDCbXfrce base): 7.94 (d, IH), 7.63 (t, IH), 7.40 
(s, 2H% 6.49 (d, IH), 4.97 (m, IH), 3.09 (m, IH), 2.79 (m, 
2H), 2.15 (m, IH), 2.07 (m, IH), 1.40 (m, IH), 1.25 (m, IH), 
1.03(d,J=6.4Hz,3H). | 


130 


2-chJoro-6- 
fluoropheny] 


mass spectrum (electric spray) m/z ■» 364 (M+l); 'H NMR 
(CDQaXfreebase): 7.93 (d, IH), 7.63 (t, IH), 7.37 (m, IH), 
7.27 (m, IH), 7.10 (m, IH), 6.48 (d, IH), 456 (m, IH), 3.08 
(m, IH), 2.77 (ra, 2H), 2.13 (m, IH), 2.05 (m, IH), 1.38 (m, 
IH), 1.05 (m, IH), 1.03 (d, 3= 6.4 Hz, 3H). 
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Example 131. 2^oro-N-[6^1,c£s-2^et]iyty^^ 
fhioro-benzamide isomer 2 

Combine 2^Maro^fluoro-NH^(c^ 
5 benzamide isomer 2 (example 121, 0.150 g), formaldehyde (37%, 03 raL), sodium 
triacetoxyborohydride (0.1 14 g) and acetic acid (6.062 g) wilh dichloromethane (1 0 mL) 
and stir overnight Dilute with methanol (5 mL) and load on a SCX column (1 0 g)» wash 
with methanol, etate the product with 2M NRa-methanol, evaporate to give the title 
compound (0.156 & 100%). Mass spectrum (electric spray) m/z ■ 378 (M+l); *H NMR 
10 (CDC1 3 ): 8.20 (br s, 1H), 7.84 (br d, 1H), 7 ; 77 (dd, 1H), 7.63 (t, 1H), 722 (dd, 1H) 4 7.1 1 
(ddd, 1H), 6.50(d, lH),4.86(m, 1H), 2.96 (in, 1H),2.31 (s,3H),2.23 (m, lH),2J0(m, 
3H), L79 (br, 1H), 1.51 (q, 1H), L15 (d, J« 6.1 Hz, 3H). 

Dissolve the benzamide (0.156 g) in dichloromethane-methanol and add 0.41 mL 
of IN HC1 in ether, evaporate and dry in vacuum to give fee hydrogen chloride salt 

15 

Using a method similar to example 131, using the appropriate Ar-N-[6-(l^&-2- 
dimethj4-piperidin^yloxy>pyridin-2-yl]amide isomer 2, prepare the analogous 
compounds and their raono-hydrochlorides as indicated below: 

"YXfXX ^ 

20 



Ex. 


At 


Data free base 


132 


2-Bromophenyl 


mass spectrum (electric spray) m/z 43 404 (M+I), 406 
(M+2+1); 'H NMR (CDCla)(frec base): 8.01 (brs, 1H),7.86 
(br d, 1H), 7.63 (m, 3H), 7.43 (m, 1H), 735 (m, 1H), 6.50 (d, 
1H), 4.85 (m, 1H), 2.92 (m, 1H), 2.28 (s, 3H), 2.18 (m, 1H), 
2.08 (m, 3H), 1.74 (m, 1H), 1.45 (m, 1H), 1.13 (d, J- 5.9 Hz, 
3H). 
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Ex. 


Ar 


Data free base 


133 


2-chlorophenyl 


mass spectrum (electric spray) m/z » 360 (M+l); 'H NMR 
(CDCbXfreebase): 8.21 (brs, lH),7.86(brd, IB), 7.71 (dd, 
1H), 7.62 (t, 1H), 7.42 (m, 3H), 6.48 (d, JH),4.84 (m, 1H), 
2.91 (m, 1H), 2.27 (s, 3H), 2.17 (m, 1H), 2.06 (m, 3H), 1.73 
(m, 1H), 1.44 (m, 1H), 1.1 1 (d, J- 6.4 Hz, 3H). 


134 


4-fluoropbenyJ 


mass spectrum (electric spray) m/z = 344 (M+l); 'H NMR 
(CDCJ 3 Xfreebase): 8.15 (brs, 1H), 7.93 (m,2H),7.85 (d, 
1H), 7.63 (t, 1H), 7.19 (m, 2H), 6.48 (d, 1H),4.88 (m, 1H), 
2.94 (m, 1H), 2.30 (s, 3H), 2.21 (m, 1H), 2.07 (m, 3H), 1.75 
(m, 1H), 1.47 (m, 1H), 1.14 (d, J~ 6.3 Hz, 3H). 


135 


2,4-difluaro- 
phenyl 


mass spectrum (electric spray) m/z = 362 (M+l); J HNMR 
(CDa 3 )(fieebase): 8.69 (br d, 1H), 8.18 (m.'lH), 7.86 (d, 
1H), 7.63 (t, 1H), 7.05 (m, 1H), 6.94 (m, 1H), 6.49 (d, 1H), 
4.91 (m, 1H), 2.97 (m, 1H), 2.32 (s. 3H), 2.26 (m, IB), 2.1 1 
(m, 3H), 1 .78 (m, 1H), 1.50 (m, 1H), 1.16 (d, J= 5.9 Hz, 3H). 


136 


2,6-difiuoro- 
phenyl 


mass spectrum (electric spray) m/z ■ 362 (M+l); 'B NMR 
(CDQaXfree base): 7.80 (br s, IB), 7.86 (br d, 1H), 7.62 (t, 
1H), 7.44 (m, 1H), 7.01 (m, 2H), 6.50 (d, 1H), 4.85 (m, 1H), 
2.97 (m, 1H), 2.28 (s, 3H), 2.19 (m, 1H), 2.07 (m, 3H), 1.74 
(m, 1H), 1.46 (m, 1H), 1 .13 (d, 1= 6.4 Hz, 3H). 


137 


2,4,6-trifluaro- 
phenyl 


mass spectrum (electric spray) m/z = 380 (M+l); l H NMR 
(CDCfeXfteebaae): 8.00 (br s, 1H), 7.83 (brd, 1H), 7.63 (t, 
1H), 6.79 (m, 2H), 6.51 (d, 1H), 4.85 (m, IB), 2.94 (m, 1H), 
2.29 (s, 3H),2.21 (m, 1H), 2.08 (m, 3H), 1.77 (m, 1H), 1.49 
(m, 1H), 1 .14 (d, J« 6.4 Hz, 3H). (file: mn4-a01 245-1 63 
400). 


138 


2,6-dichloro- 
phenyl 


mass spectrum (electric spray) m/z = 394 (M+l); 'H NMR 
(CDa 3 )(fiee base): 7.89 (d, 1H), 7,79 (br s, IB), 7.64 (t, 1H), 
7.49 (m, 3H), 6.51 (d, IB), 4.86 (m, 3H), 2.93 (m, 1H), 2.28 
(s, 3H), 2.19 (m, 1H), 2.07 (m, 3H), 1 .75 (m, 1H), 1.46 (m, 
lB),1.13(d,J=5.9Bz,3H). 
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Ex. 


Ar 


Data free base 


139 


2,4,6-trichloro- 
pheny] 


mass spectrum (electric spray) m/z = 428 (M*), 4 1 6 (M+2); 
'H NMR (CDCI 3 )Cfree base): 7.86 (d, IB), 7.79 (br s, 3H), 
7.64 (t, 1H), 7.41 (s, 2H). 6.52 (d, 1H), 4.84 (m, 1H), 2.92 
(m, 1H), 2.28 (s, 3H), 2.18 (in, 1H), 2.07 (m, 3H), 1 .75 (in, 
1H), 1 .46 (m, 1H), 1.13 (d, 3= 6.4 Hz, 3H) 


140 


2-cWoro-6- 
fluoropheriyl 


mass spectrum (electric spray) m/z- 378 (M+l); 'H NMR 
(CDChXfoe base): 7.99 (br s, 1H), 7.86 (br d, 1H), 7.62 (t, 
1H), 735 (m, 1H), 7.25 (m, 1H), 7.08 (m, IB), 6.49 (d, 1H). 
4.83 (m, 1H), 2.90 (m, 1H), 2.25 (s, 3H), 2.16 (m, 1H), 2.05 
(m, 3H), 1.72 (m, 1H), 1 .46 (m, 1H), 1.10 (d, J«= 5.9 Hz, 3H). 



benzamide isomer 2 hydrogen chloride salt 

HCI 

5 Using a method similar to example 92, using 4-[6«(2-chloro-4-fluor6- 

benzoyIamino>pyridin-2~yloxy]^ acid /err-butyl ester 

/rons isomer 2, the title compound is obtained Mass spectrum (electric spray) m/z « 364 
(M+l); J H NMR (CDCI 3 Xfiwbase): 830 (br s, 1H), 7,84 (br d, 1H), 7.74 (dd, 1H), 7.64 
(dd, 1H), 7.20 (dd, 1H), 7.09 (ddd, 1H), 6.53 (dd, 1H), 5.25 (m, 1H), 3.08 (m, 2H), 2.90 
10 (m B 1H), 1.93 (m, 3H), 1.69 (m, 1H), 136 (m, 1H), 1.05 (d, J-6.2 Hz, 3H). 

Example 142. 2^Mon>^fluoro-N46~(l-/^^ 
yl]benzamide isomer 2 hydrogen chloride salt 
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Using a method similar to example 89, using 2-CWoro-4-fluoro-N-[6-(/ro7u-2- 
. ineftyl-pipericnV^yJoxy>pyrid^^^ 
obtained. Mass spectrum (electric spray) m/z - 378 (M+l ); *H NMR (CDCbXfree base): 
8.21 (br s, IH), 7.85 (br d, 1H), 7.76 (dd, JH), 7.65 (t, 1H), 7.21 (dd, 1H), 7.10 (ddd, IH), 
5 6.53 (dd, IH), 5.19 (m, IH). 2.65 (m, IH), 2.43 (m, 2H), 2.29 (s, 3H), 1.88 (m, 3H), 1.56 
(m,lH),1.05(d,j=6.5Hz,3H). 

* 

Example 143. 2-CMoro-N-[6-(1-ra^ 
fluoro-benzamide isomer 1 hydrogen chloride salt 



10 




Using a method similar to example 89, using 2-chloro-4-fluoro-N-[6-(l^^ 
nietb)^piperidfo^y]oxy>p>Tidta isomer 1, the title compound is 

obtained. Mass spectrum (electric spray) m/z * 378 (M+l); J H NMR (CDCbXfree base): 
7,97 (br s, IH), 7.89 (d, IH), 7.65 (t, IH), 736 (ddd, IH), 7.26 (d, IH), 7.09 (ddd, IH), 
15 6.53 (dd, IH), 5.17 (m, IH), 2.75 (m, IH), 237 (ra, 2H), 237 (s, 3H), 1.95 (m, 3H), 1.66 
(m, IH), 1.13 (d, J«6.4 Hz, 3H). 

JSxanrple 144. N-[6-( 1 ^fc-2-Dimethyl-piperidm 
butyramide isomer 2 hydrogen chloride salt 




Combine 3-methyI-bntyiy! chloride (92 mg), 4K6-anuno-pyridin-2-yloxy>c£y-2- 
methyl-pipoidine-1 -carboxylic acid terr-butyl ester isomer 2 (preparation 64, 0.196 g) 
and triethylamine (0.1 8 mL) and heat at reflux. After I hr., add 0.6 mL of cone. HQ and 
heat at reflux. After 30 min., load the reaction mixture onto a SCX column, wash with 
25 methanol, then 2M NH3 in methanol. Evaporate the ammonium methanol solution to give 
a Solid (77 mg). By the mfcfcod of example 121 and 131 prepare the title compound and 
its mono-hydrogen chloride salt Mass spectrum (electric spray) m/z « 306 (M+l); ! H 
NMR (CDa 3 )(freebase): 7.71 (d, IH), 737 (brd, IH), 7.54 (t, IH), 6.41 (d, IH), 4.82 

135 



mmnrYMn .rtttn 5OO4094S80A1J > 



WO 2004/094380 



PCTAJS2004/009283 



Cm, 1H), 2.92 (m, 1H), 2.27 (s, 3H), 2.21 (m, 3H), 2.04 (m, 3H), 1.72 (m, 1H), 1.44 (m, 
1H), 1.12 (d, J= 5.9 Hz, 3H), 1 .00 (d, J- 6.4 Hz, 6H). 

Preparation 110. Racemic N-f6<l-ber^-3-mins-meihyl-piperidin^yloxy)-pyri 
5 yj^-fluoro-benzamide 




Combine racemic 6-(l 4>ei)zyl-3-mww-meihyl-T^^ 
yJamine (preparation 65, 0.232 g) and 4-fluoro-benzoyl chloride (0.1 36 g) in 1 ,4-dioxane 
(20 mL) and reflux. After 2 hr., add methanol into the reaction mixture and load onto a 
1 0 SCX column (10 g) and wash the column with methanol. Elute the product with 2N NH 3 - 
methanol and evaporate to give the tide compound (0 .307 g). 'H NMR (CDCfe): 8.15 (br 
8, 111). 7.94(m, 2H), 7.84 (d, 1H), 7.63 (t, 1H), 733 (m, 4H), 7.27 (m, 1H), 7.19 (m, 2H), 
6.50 (d, 1H), 4.56 (m, 1H), 3.54 (s, 2H), 2.88 (m, 2H), 2.16 (m, 2H), 2.02 (m, 1H), 1.87 
(ro, 1H), 1.68 (m, 1H), 0.93 (d, J= 6.8 Hz, 3H). 

15 

Using a method similar to preparation 1 1 0 prepare the analogous compounds and 
their mono-hydrochlorides as indicated below: 




Prep. 


Ar 


Data (free base) 


Ill 


2-chloro-4- 
fluorophenyl 


Mass spectrum (electric spray) m/z ■» 454 (M+l ); 'H NMR 
(CDa 3 ): 7.89 (br s, 1H), 7.87 (d, 1H), 7.64 (t, 1H), 7.37 (m, 
1H), 7.32 (m, AH), 7.26 (m, 2H), 7.10 (m, 1H), 6.53 (d, 1H), 
434 (m, 1H), 3.52 (s, 2H), 2.86 (m, 2H), 2.13 (m, 2H), 1.99 
(m, 1H), 1.83 (m, 1H), 1.66 (m, 1H), 0.91 (d, J= 6.4 Hz, 3H). 
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Ex, 


Ar 


Data free base 

• 


112 


2,4,6-triiluaro- 
phenyl 


Mass spectrum (electric spray) m/z « 456 (M+l); 'H NMR 
(CDei 3 ): 7.99 (br s, 1H), 7.83 (d, 1H), 7.62 (t, 1H), 732 (zn, 
4H\ 7.26 (m. 2H), 6.78 (m, 2H), 6.53 (± 1H), 4.53 (m, 1H). 
3.52 (s, 2H), 2.86 (id, 2H), 2.13 (m, 2H), 1 S9 (m, 1H), 1.84 
(m, 113), 1 .65 Co, 1H), 0,91 (d, J« 6.8 Hz, 3H). 


313 


2-chlorophenyi 


Mass spectrum (electric spray) m/z ■ 436 (M+l ); 'H NMR 
(CDCfe): 8.26 (far s, 1H), 7.88 (d, 1H), 7.70 (dd, 1H), 7.64 (t, 
1H), 7.53 (m, 2H), 7.40 (m, 6H), 6.50 (d, 1H), 4.62 (m, 1H), 
3.52 (s, 2H), 3.20 (ra, 2H), 2.69 (m, 1H), 2.53 (m, 1H), 2.32 
(m, 2H), 2.1 8 (m, 1H), 1.00 (d, J« 6.4 Hz, 3H). 



Example 144 r 2-CWoro^-fluoro-N-[6K3^ron^-metbyI-piperidm 
benzamide isomer 1 




Resolve the racemicN-[6-(l-benzyl-3-*r^ 
yl]-2^on>4-fluoro-ben2ani3de (preparation 111) using CWralpak ™OD, NPA/heptanc 
(5/95) with 0.2% DMBA into isomer 1 (329 mg) and 2 (343 mg). Combine N-[6-(l - 
benzyl-S^/wwnetbyl-piperidm 

10 isomer 1 and 1 -chloroethyl chloroforraate (0.41 4 g) in 1 ,2-dichloroetbane (20 mL) and 
reflux. After 1 hr., dilute the reaction mixture with methanol and load onto a SCX 
column (10 g) and wash the column with methanol. Elute the product with 2N NH3- 
methanol, evaporate and purify on a silica gel column (35 g, solvent: dichloromethane-2M 
NH 3 in methanol, gradient) to give the title compound (0.208 g). Mass spectrum 

15 (electrospray)m/z = 364 (M+l); 'HNMR (CDCfe): 7.95 (d, 1H), 7.62 (t, 1H), 7.36 (m, 
1H), 7.26 (d, 1H), 7.09 (ddd, 1H), 6.48 (d, 1H), 4.74 (m, 1H), 2.94 (m, 2H% 2.75 (m, 1H), 
2.48 (m, 1H), 2.14 (m, 1H), 1.63 (m, 1H), 1.45 (br, 2H), 129 (m, 1H), 0.90 (d, J» 6.6 Hz, 
3H). 
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Dissolve the benzamide (0.118 g) in dichloromethanfr-methanol and add 0.32 mL 
of IN HC1 in ether, evaporate and dry in vacuum to give tbe hydrochloric acid salt. ' 

Using a method similar 1o example 144, prepare the analogous compounds and 
5 their hydrogen chloride salts as indicated below: 




Ex. 


At 


(Free base) 


145 


2-chloro-4- 
fluorophenyl 
isomer 2 


mass spectrum (electrospray) m/z « 364 (M+l); 'H NMR 
(CDClj): 7.94 (d, IH), 7.62 (t, 1H), 7.37 (m, IH), 125 (d, 
IH), 7.09 (ddd, 1H), 6.48 (d, 1H), 4.72 (m, 1H), 2.95 (m s 
2H), 2.74 (m, 1H), 2.46 (m, 1H), 2.14 (m, IH), 1.63 (m, 1H), 
1.37 (br, 2H), 1 .29 (m, 1H), 0.90 (d, 3- 6.4 Hz, 3H). 


146 


4-fluoropbenyl 
(racemic) 


mass spectrum (electrospray) m/z = 330 (M+l); -H NMR 
(CDCfe): 834 (br s, 1H), 7.92 (m, 2H), 7.84 (d, 1H), 7.62 (i, 
1H), 7.3 7 (m, 2H), 6.49 (d, IH), 4.66 (m, IH), 3.1 1 (m, 2H), 
2.73 (m, IH), 2.40 (m, IH), 2.14 (ro, IH), 1.77 (m, 3H), 1.68 
(br, IH), 1.45 (m, IH), 0.93 (d, J= 6.4 Hz, 3H). 


147 


2,4,6- 

trifiuorophenyi 
(racemic) 


mass spectrum (electric spray) m/z - 365 

(M+l); 'HNMR (CDCI3-CD3OD): 7.73 (d, IH), 7.52 (t, IH), 

6.66 (m, 2H), 6.41 (d, IH), 4.58 (m, IH), 3.00 (m. 2H), 2.64 

(m, IH), 2.32 (m, IH), 2.12 (m, IH). 1 .77 (m, IH), 1 .41 (m, 

lH),0.84(d,J»6.4Hz,3H). 


148 


2-chIorophcnyl 
(racemic) 


'H NMR (CDCfe): 7.79 (d, IH), 7.61 (m, 2H), 738 (m, 3H), 
6.48 (d, IH), 4.61 (m, IH). 4.00 (br s, 2H), 3.03 (m, 2H), 
2.63 (m, IH), 231 (m, IH), 2.14 (m, IH), 1.77 (m, JH), 1.42 
(m, IH), 0.89 (d, J= 6.9 Hz, 3H). 
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Example 149. 2^oro-N-[6^1,3-*tOT^^ 
fluoro-benzamide isomer 1 




.Mix 2<hlo:ro^flu6ro-N-[6^ 
5 benzamide isomer 1 (example ] 44, 90 mg), formaldehyde (37%, 74 mg), sodium 

triacetoxyborohydride (68 mg) and acetic acid (37 mg) with dicbloromethane (10 mL) and 
stir for 3 hr. Dilute with methanol and load on a SCX column (1 0 g), wash with 
methanol, elute the product with 2M NHj-methanol, evaporate to give the title compound 
(94 mg). Mass spectrum (dectrospray) m/z ■ 378 (M+l); ! H NMR (CDQj): 7.89 (far s, 
10 1H), 7.88 (d, 1H), 7.64 (t, 1H), 738 (m, 1H), 7.26 (m, 1H), 7.11 (m, 1H), 6.53 (d, 1H), 
4.52 (m, 1H)> 2.83 (m, 2H), 2.27 (s, 3H), 2.13 (m, 2H), 2.02 (m, 1H), 1.81 (m, 1H), 1.66 
(m, 1H), 0.93 (d, J= 6.6 Hz, 3H). 

Dissolve the benzamide (94 mg) in dichloromethane-raethanol and add 0.25 mL of 
IN HC1 in ether, evaporate and dry in vacuum to give the hydrogen chloride salt 

15 

Using a method similar to example 149, using the appropriate N-[6-(3-rnm5- 
methyl-piperidin^yloxy>pyridm-2-yl3-Ar-^ari)Oxamide isomer 1, prepare the analogous 
compounds and their mono-hydrochlorides as indicated below: 



Ex. 


At 


Data 


150 


2-chlon>-4- 
fluorophenyl 

160100*2, 

HO salt 

> * 


mass spectrum (electrospray) m/z • 378 (M+l ); 'H NMR 
(CDCl 3 )(fiee base): 7.96 (br a, 1H), 7.88 (d, 1H), 7.64 (t, 1H), 
738 (m, 1H), 7.27 (m, 1H), 7.10(m, 1H), 6.53 (d, 1H), 4.53 
(m, 1H), 2.89 (m, 2H), 2.33 (a, 3H), 2.17 (m, 2H), 2.07 (m, 
1H), 150 (m, 1H), 1.76 (in, 1H), 055 (d, J= 6.4 Hz, 3H). 
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Ex. 


Ar 


Data free base 


151 


4-fiuoropbenyl 
(racemic) (free 
hasel 


mass spectrum (electrospray) m/z « 344 (M+J ); 4 H NMR 
(GDQ 3 ): 8.18 (br s, 1H), 7.94 (m, 2H), 7.84 (d, 1H), 7.62 (t, 
IH\ 7.1 7 (m III) 6.50 fd. 1H), 4.54 (m. 1H). 2.84 fm. 2H\ 
2.28 (s, 3H), 2.12 (m, 2H), 2.01 (m, 1H), 1.82 (m, 1H), 1 .67 
(m, 1H), 0.94 (d, 3« 6.8 Hz, 3H). 


152 


2,4,6-trifluoro- 
phenyl 

(racemic) (free 
base) 


mass spectrum (electrospray) m/z = 380 (M+l); 'H NMR 
(CDCfe): 8.05 (br s, 1H), 7.82 (d, 1H), 7.62 (t, 1H), 6.77 (m, 
2H), 6.52 (d, 1H), 4.51 (m, 1H), 2.84 (m, 2H), 2.27 (s, 3H), 
2.1 1 (m, 2H), 2.00 (m. 1H), 1 .80 (m, 1H), 1.66 (m, 1H), 0.92 
(d,J=6.8Hz,3H). 


153 


2~chloropheny] 
(racemic) (free 
base) 


mass spectrum (electrospray) m/z «=* 360 (M+l ); 'H NMR 
(CDCl 3 ): 8.19 (br s, IB), 7.87 (d, 1H), 7.72 (dd, 1H), 7.64 (t, 
JH), 7.42 (m, 3H), 6.52 (d, 1H), 4.54 (m, 1H), 2.87 (m, 2H), 
2.31 (s,3H), 2.16 (m,2H), 2.05 (m, 1H), 1.86 (m, 1H), 1.71 
(m, 1H), 0.95 (d, J= 6.8 Hz, 3H). 



Example 154. 2-Chloro^fluoro-N-[6-( 1 -methyl -piperidm^-y]oxy)-p>ridin-2--yI]- 
benzamide hydrogen chloride salt 

Combine 6^1 -Hiethyl-pipmcUj>4-ylaxy)-pyridm-2-ylam (preparation 60, 200 
mg, 0.96 mrool) f and dioxanc (15 raL), stir and heat at 50 °C. Add 2-chloro-6- 
fluorobenzoyl chloride (214 DL> 1.1 mmol), and heat at 85 °C for an additional 3 hr. 
Cool the reaction to room temperature, and load onto a 5 g SCX cartridge. Wash resin 
with Methanol, then remove product with 2 M NHymethanoI. Concentrate in vacuo, and 
silica gel chromatography eluting with 5-20% 2 M NH3 in methanol/methylene 
dicbloride. Dissolve the ptrrified oil (286 mg, 8 1 % isolated yield) in methanol, add 
NH4CI (42 mg, 1 eq) as a solid, and sonicate (he solution at room temperature for 1 5 rain. 
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Concentration in vacuo provides the title compound: mass spectrum (ion spray): m/z « 
364.1 (M+l); rap = 139.6 °C. 

Example 135. N-l^l-Merayl-piperidin^ 
5 benzamide hydrogen chloride salt 



10 



Using a method similar to example 1 54, using 2-trifluoromethoxybenzoyl 
chloride, gives the title compound as a white solid. Mass spectrum (ion spray): m/z - 
396.2 (M+l);mp=88.7°C. 

Example 156. 2-BrorocHN-r6-n-me&y3-pineridm^vloxy>py^ 
hydrogen chloride salt 

HCI 




Using a method similar to example 1 54, using 2-bramobenzoyl chloride, gives the 
15 title compound as a white solid. Mass spectrum (ion spray): m/z » 390.1 (M+l); mp ■ 
104.3 °C. 

Example 157 . 2,64)ifluoro-N46-(l<net^^ 
hydrogen chloride salt 

P HCI 



20 




CH3 

Using a method similar to example 1 54, using 2,6-difluorobenzoyl chloride, gives 
the title compound as a white solid. Mass spectrum (ion spray): m/z = 348.3 (M+l); mp = 
261 .4 °C. 
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Example 158. Ex. N-l6^1-Methy)iMperidm^ 
benzainide hydrogen chloride salt 




Using a method similar to Example 154, using 2,3,4-trifluorobenzoyl chloride, 
5 gives the title compound as a white solid. Mass spectrum (ion spray): m/z « 366.4 (M+l); 
mp = 182.4 »C (dec.). 

Example 159. N-[6-(l -Me%l-piperidii>4-ylo^ 
benzamide hydrogen chloride salt 



10 




Using a method similar to example 154, using 3,4,5-trifluorobenzoyl chloride, 
gives the title compound as a white solid: mass spectrum (ion spray). M/Z « 366.4 
(M+l); mp » 171.4 °C (dec.). 

15 Example 160. 2-CMoro^fluoro-N-[6Kl-ni^ 
bemcamide hydrogen chloride salt 




Dissolve 6-(l-mribyl~piperidin^yloxy (preparation 60, 150 

mg, 0.724 mmol) in pyridine (20 mL)» Add 2-chloro-4-fluoroben2oyl chloride (208 mg, 
20 L08 mmol) and heat at 55 °C. After 4 hr., cool to room temperature, concentrate and load 
residue onto a 5 g SCX cartridge. Wash resin with methanol, then remove product with 2 
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M NHj/methanol. Concentrate in vacuo, and silica gel chromatography eluting with 2- 
10% methanol/methylene dicbloride to give the free base (280 mg, 97%). Dissolve the 
purified oil in methanol, add NH4CI (1 eq) as a solid, and sonicate the solution at room 



temperature for J 5 mm. Concentration in vacuo provides the title compound (280 mg, 
5 97%). Mass spectrum (ion spray): m/z 364.0 (M+l); Analysis calculated for 

C,8Hi5^3O2Cl2F-0.5 H 2 0. Theory: C t 52.82, H, 5.17, N, 10-27. Found: C, 52.89, H, 
5.18, N, 10.37; mp « 135-137*C. 

Example? 61. 4-Fluoro-iST-[6-(l -me%l-piperidin^yloxy)i3^^ 
1 0 hydrogen chloride salt 



Using a method similar to example 1 60, starting with 6-(l -methyl-piperidin-4- 
yloxy>pyridin-2~yJamine (preparation 60, 150 mg, 0.724 mmol) and 4-fluon>benzoyl 
chloride (128 (iL, 1 .08 mmol) yields the title compound (256 mg, 97%). Mass spectrum 
15 (ion spray): m/z 330.1 (M+l); Analysis calculated for Ci8H2iN3O 2 FC]-0.5 H2O. Theory: 
C, 57,68, H, 552, N, 11-21. Found: C, 57.76, H, 6.17, N, 1 1 .44; mp = 203-205°C. 

V 

Example 162. 2,4-Difluoro-tf-[6^1-me%^ 
hydrogen chloride salt 



Using a method similar to example 160, using 6-(l-methyl-pip0ridin-4-yloxy> 
pyridin-2-ylamine (preparation 60, 1 50 mg, 0.724 mmol) and 2,4-^fluorobenzoyl 




20 
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10 



15 



chloride (1 33 ^L, 1 .08 mmol) yields the title compound (230 mg, 83%)- Mass spectrum 
(ion spray): m/z 348,1 (M+l); Analysis calculated for Cj^oNsO^CIFrO.S H 2 0. Theory: 
C, 55.03, H, 5.39, N, 10.70. Found: C, 54.88, H, 5.39, N, 10.73; rap - 269-271°C. 

Example 16^. ^[6-(l-Methyl-piperi(fin^yloxy>pyri hydrogen 
chloride salt 



Using a method similar to example 160 using 6-(l -me&yl-piperidin-4~yloxy> 
pyridin-2-ylamine (preparation 60, 150 mg, 0.724 mrnol) and isonicotinoyl chloride 
hydrochloride (1 92 mg, 1 .08 mmol) yields the title compound (225 rag, 89%). Mass 
spectrum (ion spray): m/z 313*1 (M+l); Analysis calculated for CnHaiHAtChO^ EbO. 
Theory: C, 57.93, II, 6.1 2, N, 15.90, Found: C, 57.78, H, 6.28, N, 15.88; mp « 254- 
256°C. 

Example 164, 2-Chloro-JV-[6-(] -methyl«piperidin^yloxy)-pyri 
hydrogen chloride salt 



Using a method similar to example 1 54, using 6^1-mefliyl^iperidin-4-yloxy)- 
pyridin-2-yIamine (preparation 60, 200 mg, 0.965 mmol) and 2-chlorobenzoyl chloride 
(146 fiL, 1.1 6 mmol) yields the title compound (340 mg, 92%). Mass spectrum (ion 
spray): mh. 346.0 (M+l); Analysis calculated for CigHaoNsCfcCk-O.S H2O. Theory: C, 
55.25, H, 5.67, N, 10.74. Found: C, 55.60, H, 5.67, N, 10.74; mp • 88-90°C 
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Example 165. tf-[6-(l -Methyli»peridin4-yloxy>pyridm^^ 
hydrogen chloride salt 




5 Using a method similar to example 1 54, using 6-(l -metbyl-piperidin-4.yloxy> 

pyridin-2-ylamine (preparation 60, 200 mg, 0.965 mmol) and 2,4,6-trifluorobenzoyl 
chloride (150 pL, 1 .16 mmol) yields of the title compound (341 mg, 88%). Mass 
spectrum (ion spray): m/z 365.8 (M+l); Analysis calculated for C18H19N3O2CIF3. 
Theory: C, 53.81, H f 4.76, N, 10.46. Found: C, 53.74, H, 5.03, N, 10.43; mp - 264-6°C. 

1 0 Example 166. 4-ttuoro-JV-[6^peridii>4^ hydrogen 
chloride sah 




Combine 4-fluojo-N-[6-(l -mcthyl-piperidin^yloxy)*pyridin-2«y]]-benzamide 
hydrochloride (example 161, 365 mg, 1.11 mmol) and 1,2-dichloroethane (10 mL) and 

15 add 1 -chloroethyl chloroformate (] -20 mL, 1 1 ,1 mmol). Heat the reaction to 80°C for 
18 hr. Add additional 1 -chloroethyl chloroformate (600 pL, 5.5 mmol) and continue to 
heat at 80°C for 5 tar. Cool reaction to ambient temperature and add methanol. Load 
solution onto an SGX column and wash with methanol. Flush off product with 2 M 
ammonia in methanol and concentrate in vacuo. Purify by column chromatography (2%- 

20 8% 2 M NH3 in me&anol/CBaCb). Make the hydrogen chloride sah by sonication with 
one equivalent of ammonium chloride dissolved in methanol to yield of the title 
compound (1 1 5 mg, 29%). Mass spectrum (ion spray): m/z 316.3 (M+l); Analysis 
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calculated few CnHi^O^Fa-O^HaO, Theory: C. 56.59, H, 5.59, N, 1 1.65. Found: C, 
56.83, H, 538, N, 1 1 .74; mp » 251-3°C. 

Example 167 . 2~Chloro-N-[6-<l ^clopropylmctfyl-piperi^^ 
5 fluoro-benzamide 




Add 2-chloro-4-fluorobenzoyl chloride (1 49 rag, 0.58 mraol) to a solution of 6-(l - 
cyclopropylmelhyl-piperidto^ (preparation 70, 130mg, 0.53 

mniol) in pyridine (7 mL) and heat at 55 °C for 15 hr. Remove pyridine in vacuo, 

1 0 dissolve the residue in CHfeCh, wash with saturated NaHC0 3 solution, dry over Na 2 SC>4, 
filter and concentrate to give a residue. Chromatography (silica gel, eluting with 5% 2M 
NH 3 ~Methanol in CHaCfe) provides 1 70 mg (79%) of the title compound: mass spectrum 
(ion spray): 404.1 (M+l); l H NMR (CDCI3, ppm): 8.08 (s, 1H), 7.63 (m, 2H), 7.52 (t, 
1H), 7.11 (m, 1H), 6.99 (m, 1H), 6.41 (d, 1H), 4.82 (m, IB), 2.72 (m, 2H), 226 (m, 2H), 

15 2.17 (d, 2H), 1.89 (m, 2H), 1.69 (m, 2H)> 0.77 (m, 1H), 0.40 (m t 2H), 0.00 (m, 2H). 

Hydrochloride salt: Analytical calc. for C2jH23ClFN3O2-HCl*0.5H3O: C, 56.13; H, 5.61 ; 
N, 9.35. Found: C, 56.12; H, 5.30; N, 9.35. 

Example 168 . 2-Chloro-N-[6-(3 -c^lopropyimethyl^ipe 
2 0 fluoro-benzamide mon ohydroch] oride 




HCI 



Using a method similar to example 1 67, using 2-chloro-6-fluorobenzoyl chloride 
(148 mg, 0.77 mmol) gives 92 mg (30%) of the title compound after reverse phase HPLC 
purification: mass spectrum (ion spray): 404.1 (M-Cl); *H NMR (methanol^, ppm): 
25 7.80 (m, 2H), 7.49 (m, 1H), 7.37 (m, 1H), 723 (m f 1H), 6.62 (dd, 1H), 5.40 (m, 1H), 
3.76-3.56 (m, 2H), 3.32 (m, 2H), 3.10 (m, 2H), 2.51-2.31 (m, 2H), 2.18-1.88 (m, 2H), 
1 .60 (m, 1H), 0.78 (m, 2H), 0.47 (m, 2H). 
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Example 169. 2A6-Trifluoro-N-methy]-N-[6^1-methyl-p^ 
benzamide 



10 



15 



20 



Combine sodium methoxidc (290 nig, 5.38 mmol), paraformaldehyde (94 mg, 
3.13 mmol), 6<]-methyI-piperidin^yloxy>p)Tidin^ (preparation 60, 260 mg, 

1 J2S mmol) and methanol (5 mL), heat at 50 °C for 20 hr. Add NaBHU (85 mg, 2,25 
mmol), beat at reflux for 1.5 hr. Then add ] .ON KOH solution (2 mL), heat at reflux for 2 
hr. Partition between water and CH2CI2, extract aqueous phase with CH2CI2. Combine 
organic layers, dry over Na 2 S04, filter and concentrate to give a residue. Chromatography 
(silica gel) eluting with 5% 2M NH 3 -mefhanol in methylene dichloride provides 230 mg 
of methyl-f6<l-methyj-piperidi^^ amine with a small amount (5- 

10%) of inseparable starting amine. 

Dissolve the above amine product in THF (6 mL), add triethylamine (2 1 9 mg, 0.29 
mL, 2.08 mmol) and 2,4,6-trifluorobenzoyl chloride (303 mg, 1 .56 mmol) sequentially, 
heat at 55 °C overnight. Quench wi£b 0.1N NaOH, extract with methylene dichloride 
three times. Combine the organic layers, dry over Na 2 S0 4 , filter and concentrate to give a 
residue. Chromatography (silica gel) eluting with 3.5% 2M NHrmethanol in methylene 
dichloride provides 204 mg (43% two-step yield) of the title compound as a colorless oil: 
mass spectrum (ion spray): m/z« 380.1 (M+l); ] H NMR (CDCb, ppm): 7.47 (t, 1H), 6.53 
(m, 4H), 4.74 (m, 1H), 3.48 (s, 3H), 2.71 (ra, 2H), 2.32 (s, 3H), 2.25 (m, 2H), 1 .91 (m, 
2H), 1.72 (m, 2H). Mono-hydrochloride salt Anal, calc for Ci9H2oF3N 3 02-Ha-0.5H20: 
C, 53.72; H, 5.22; N, 9.89. Found: C, 53.84; H, 5.04; N, 9-73. 

Example 170 . 2,4,6-Trifluoro-N-eihyI-N-[6-(1 -methyl-piperidin^yloxy>pyridin-2-yl]- 
benzamide 



F 




F 



147 



SNSDOOD <WO 20O4Q348SOA1J > 



WO 2004/094380 



PCT/US2004/009283 



Dissolve etbyI-[6-(l -mefayl-pi (preparation 
74, 11 0 mg, 0.47 mmol) m THF (6 mL), add triethylamine (95 mg, 0.94 mmol) and 2,4,6- 
trifluorobenzoyi chloride (1 36 mg, 0.70 mmol) sequentially, heat at 55 °C overnight 
Quench the reaciioni£vith 0.1N NaOH, extract with methylene dichloride three times. 
5 Combine the organic layers, dry over NaaSO* filter and concentrate to give a residue. 
Chromatography (silica gel) eluting with 3.5% 2M NHrmetbanol in methylene dichloride 
provides 1 51 mg (82%) of the title compound as an oil: mass spectrum (ion spray): mfz - 
394.1 (M+l); *H NMR (CDCI3, ppm): 7.43 (t, 1H),6.52 (m,4H),4.82 (m, 1H),4.03 (q, 
2H), 2.73 (m, 2H), 2,33 (s, 3H), 2.26 (m, 2H), 1.95 (m, 2H), 1.75 (m, 2H), 1.31 (t, 3H). 
10 Mono-hydrochloride salt Anal cald for C^^n^^nQ-BaO: C, 53.63; H, 5.63; N t 
9.38. Found: C, 53.66; H, 5.12; N, 9.29. 

Example 171. 2-CHoio^fluGroJV-[3^1-me^ 
benzamide hydrogen chloride salt 



15 




Combine pyridine (0.1 1 0 mL, 1 .36 mmol), 3-(l -methyl-piperidin-4-ylsu]fanyl> 
phenylamine (preparation 76, 151 mg, 0.679 mmol) in dichloramethane (6.5 mL) at 0°C. 
Stir and add 2-ch3oro-4-fluoroben2oyl chloride (0.105 mL, 0.81 5 mmol). Allow to warm 
to ambient temperature and stir. After 2hr., dilute with dichloromethane (1 0 mL) and 

2 0 wash with sodium hydroxide (IN, 3x10 mL). Combine the organic layers, dry over 
sodium sulfate and concentrate under reduced pressure. Purification by flash 
chromatography, eluting with dichloromethane/ammonia (2.0 N in methanol) [20/1] to 
give the title compound as free base (3 84 nig, 72%). Dissolve the residue in diethyl ether 
and treat with ethereal hydrogen chloride (1.0 M). Triturate the resulting gum with ether 

25 to give the title compound as the hydrogen chloride salt *H NMR (free base. CDCb): 
8.37 (bs, 1H), 7.65 (s, 1H), 7.58 (W* 6.8 Hz, 1H), 7.42 (d, J - 7.7 Hz, 1H), 7.21 (t, J« 
7.8 Hz, 1H), 7.14 - 7.06 (m, 2H), 6.99 - 6.93 (m, 1H), 3.05 (bs, IH), 2.71 (bd, J« 1 1JS 
Hz, 2H), 2.19 (s, 3H), 2.03 - 1.90 (m, 4H), 1 .67 - 1 .56 (m, 2H). I3 C NMR (free base, 
CDC1 3 ): 164.9, 162.2 (d, 167.7Hz), 137.9, 135.8, 132,0, 131.7 (4,4**16 Hz), 
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131.4, 129.3, 128.0, 123.0, 118.6, 117.5 (d„/c-F 88 250 Hz), 114J5 (d„/c.r=213 Hz), 
54.9,46.0,43.6,32.4. 

Example 172. 4-Fluaro-.W-[3-(l -mefliyl-p^din^yl8ul^l>phoi>d)-ben2aniide 
hydrogen chloride salt 




Using a mdhod similar to example 171, using 4-fluorobenzoyl chloride (0. 1 00 
mL, 0.836 mmol) gives the title compound as ft e free base (215 mg, 90%). Following a 
method similar to example 1 71 gives the title compound as the hydrogen chloride salt: l H 
NMR (free base, CDCfe): 8.43 (bs, 1H), 7.78 (dd, J= 8.5, 5.3 Hz, 1H), 7.66 (s, 1H), 7.44 
\d,J- 7.8 Hz, 1H), 7.20 - 6.97 (m, 4H), 3.02 (bs, 1H), 2.70 (bd, J - 1 1 .3 Hz, 2H), 2.1 8 (s, 
3H), 2.00 - 1 .88 (m, 4H), 1 .66 - 1 .54 (m, 2H); 13 C NMR (free base, CDC1 3 ): 1 66.5, 1 64.0 
(d, Jc#~ 138.6 Hz), 1383, 135.6, 130.8, 129.5 (d, Jo** 5 8.8 Hz), 129.2, 127.9, 123.4, 
1 185, 1 15.6 (d, Jof » 21.9 Hz), 54.9, 46.0, 43.6, 32.4. 

Example 173. 2,6~M3uororM-I3Kl-memyl-piperi 
hydrogen chloride salt 




Using a method similar to example 171, using 2,6-difluorobenzoyl chloride (0.263 
mL, 2.1 0 mmol) gives the title compound as the free base (61 0 mg, 96%). Following a 
method similar to example 1 71 gives the title compound as the hydrogen chloride salt. 
Mass spectrum (free base, ion spray): m/z - 363.1 (M+l), l H NMR (free base, CDCJ S ): 
8.1 1 (bs, 1H), 7.70 (s, 1H), 7.46 (bd, /= 75 Hz, 1H), 7.43 - 7.33 (m, 1H), 729 - 7.16 (m, 
2H), 655 (t, J = 8.0 Hz, 2H), 3.3 1 (bs, 1H), 2.77 (bd, J » 1 1 .7 Hz, 2H), 2 JS3 (s, 3H), 2.08 
- 1.96(m,4H), 1.73 - 1.60(m, 2H). 
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Preparation 114. 3-Fluoro-5-(l -rneth)*-piperidir^^ 




F 



Combine 4^3-Ftooro-5Htutro^ (preparation 75, 

5 031 g, 1 .15 mmol), iron dust (0.21 g, 3.79 mmol), methanol (10 mL) and aqueous 1M 
hydrochloric acid (0.35 mL, 0.35 mmol), stir and heat at reflux. After 20h, cool to 
ambient temperature and concentrate. Partition residue between ethyl acetate (50 mL) and 
1M sodium hydroxide (20 mL). Separate the organic layer, dry over sodium sulfete, filter 
and concentrate. Purify residue by silica gel flash chromatography eluting with 10% (2M 
1 0 NH3/ methanol)/ methylene dicHoride to obtain 0.1 1 g (40%) of the title compound: mass 
spectrum (electrospray): m/z = 241 .1 (M+l). 

jExample 174. 2<ihloro^fluoro-N-[3~fluor^ 
pbenyl]-benzamide 




15 

Combine 3-fluoro-5-(l -methyl-piperidin-4-ylsulftnyl>phenylamine (preparation 
1 1 4, 0.1 1 g, 0.46 mmol), 1 ,4-dioxane (5 mL) and 2-chloro«4-fluoro-ben2oyl chloride 
(0.09 g, 0.46 mmole), stir and heat at reflux. After 3 hr., cool to ambient temperature. 
Load on an SCX column (10 g), wash with methanol, elute with 2M ammonia/ methanol. 
20 Concentrate cluent Purify residue by silica gel flash chromatography eluting with 10% 
(2M NJty methanol)/ methylene dichloride to obtain the title compound (0.03g> 1 7%). 
Mass spectrum: Obs. m/z 397.0974; calc. m/z 397.0953; ! H NMR (CDCI 3 )free base: 7.9 
(bs, 1H), 7.8 (m, 1H), 7.4 (m, 1H), 13 (s, 1H), 7.2 (m, 1H), 7.1 (m, 1H), 6.9 (m, 1H), 3.2 
(m, 1H), 2.8 (m, 2H), 2.3 (s, 3H), 2.0 (m, 4H), 1 .7 (m, 2H). 

25 

Examples u sing Combinatorial Chemistry 

The following examples are synthesized using combinatorial chemistry 
techniques. The reagents, reaction conditions, and product characterizations are as 
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described below. Recombinant chemistry compounds arc characterized by liquid 
chromatograpbyfaiass spectroscopy on a Shiraadzu QP8000™. Examples R1-R15, R25- 
R38, and R55-R65 arc run with a Metacbem™ CI 8 column (monochram 5 micron, 4.6 x 
50 cm) using a 1 0-80% solvent B gradient in 9 rain., where solvent A is 0.1 % 
5 trifluoroacetic acid in water and solvent B is 0.08% trifluoroacetic acid in acetonitrile. 
Examples R 1 6-R24 and R39-R54 are run with a Metachem™ CI 8 column (monochrom 
3 micron, 2.5 x 25 cm) using a 10-90% solvent B gradient in 4,5 min., where solvent A is 
0.1% trifluoroacetic acid in water and solvent B is 0.1% trifluoroacetic acid in 
acetonitrile. 

10 

Examples R1-R9 




Heat 3-Huoio-5-(l-meiby^iperid^ (200 pLof 0.5 M 

15 solution in dioxane) and R-acid chloride (0.1 0 mmol) to 90°C. After 2 hr., dilute the 
reaction mixture with 10% acetic acid/methanol (0.5 mL). Apply the resulting solution 
directly to a 2 g SCX column. Thoroughly wash the column with methanol, elute with 
I M ammonia-metbanol, concentrate the eluant, and purify by high-throughput mass 
guided chromatography. The procedure is repeated in parallel for products Rl -R9 , 

20 



Ex. 


Acid Oiloride 


Product 


Product Name 


Data 


Rl 






2 t 6-Difluoto-N-[3- 
f]uoro-5-(l -methyl- 
piperidin-4-yloxy> 
phenylj-benzamide 


LCMS Rf3.2 
min at 254 nm, 
mfe365 (M+l) 


R2 






N-[3-fluoro-5-(l- 
methylpiperidin-4- 
yloxy)phenyl]-3-chloro- 
2- 

thiophenecarboxamide 


LCMS Rf 1.75 
min at 254 nm, 
m/e369(M+l). 
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Ex. 


Acid Chloride 


Product 


Product Name 


Data 


R3 






2A6-Ttilluoro-N.[3* 
fluoro-5-(] -methyl- 
piperidin-4~yloxy)- 
phenyl]-benzamide 


LCMS Rf 3.30 
win at 254 nrn, 
m/e383 (M+l). 


R4 






N-{3-fluoro-5-(l- 

methyl-piperidin-4- 

yloxy)~phenyl> 

Cyclobtrtane- 

carboxamide 


LCMS Rf 3.08 
rain at 254 nm, 
m/e307(M+l). 


R5 


F 




3,4-Diftooro-N-[3- 
fluoro-5-(l-inethy]- 
piperidin-4~yIoxy)- 
phenylj-benzamide 


LCMS Rf3.58 
min at 254 nra, 
rate 365 (M+l). 


R6 


yssv C5 




2-Bromo->H3-fluoro~5~ 
(1 ~methyl-piperidin-4- 
y]oxy)-phenyI]- 
benzamide 


LCMS Rf 3.39 
min at 254 nm, 
m/e408(M+l), 


R7 






methyl-piperidin-4- 

yloxy)-pbenyI]- 

isonicotinamide 


LCMS Rf 2.55 
min at 254 ma, 
ra/e330(M+l). 


R8 




a 


2,4-Dichloro~N43- 
fluoro-5-Q-methyl- 
piperidin~4-yloxy)~ 
phenyl]-benzamide 


LCMS Rf 3.73 
mm at 254 nm, 
m/e398(M+l). 


R9 


a 


a 


2-Chloro-6-fluoix>-N-[3- 
fluoro-5-(l -methyl- 
piperidin-4-yloxy)- 
phenylj-benzamide 


LCMS Rf 3.49 
mm at 254 nm, 
m/e381(M+l). 
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Examples R10-R1 4 

A— r&xx 

Heat 2~fluoro-3-{1 -niethyl-pip€ridm^-yloxy)-phenylamhie (200 pL of Q.5M 
solution to dioxane) and R-acid chloride(0. 1 0 mmol) lo 90°C After 2 hn, dilute the 
reaction mixture with 1 0% acetic acid/methanol (0.5 mL). Directly apply the resulting 
solution to a 2 g SCX column. Thoroughly wash the column with methanol, elute with 
I M ammonia-methanol, concentrate the cluant, and farther purify by high-throughput 
mass guided chromatography. The procedure is repeated in parallel for products R10-R14 



Ex. 


Acid Chloride 


Product 


Product Name 


Data 


RIO 






2,6-Di£luoro-N-[2~ 
fluoro-3-(l-methyl- 
piperidin-4-yloxy)~ 
phenyQ-benzamide 


LCMS Rf 2.64 rmn 
at 254 ran, rate 365 
(M+l). 


R11 




p 


2,4,6-Trffiuoro-N«{2- 
fluoro-3-(l -methyl- . 
piperidin-4~y]oxy)- 
phenyl]-benzamide 


LCMS Rf2.70min 
at 254 nm, m/e 383 
(M+l). 


R)2 






3,4-DifliHiio-N-{2- 
fluoro-3-(l -methyl- 
piperidin-4-yloxy)- 
phenyl]-benzamide 


LCMS Rf 2.81 mm 
at 254 nm, m/e 365 
(M+l). 


R13 






2,4-Dfchtoro-N-[2- 
fluoro-3-{ 3 -methyl- 
pipoidm-4-yloxy> 
phenyl]-benzamide 


LCMS Rf3.07nrin 
at 254 nm, m/e 397 
(M+l). 
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Ex. 


Acid Chloride 


Product 


Product Name 


Data 


R14 


a 


a 


2-Chloro-6-fhaoro-N- 
[2-fluanv3-(l-mcthy]- 
piperidin-4-yloxy> 
phenyfy-benzamide 


LCMS Rf2.78min 
at 254 nm, rn/e 38 J 
(M+l). 



Example R15 



5 




Combine R-carboxylic add (300 \*Lof 0.SM solution in DMF), HATU (57 mg, 
0.15 mmol), collidine (19 fiL, 0.15 mrnol), 3Kl-nielhy]-piperidin-4-yloxy>phenylainine 
and DMF (1 .5 mL), and stir for 48 hr. Dilute the reaction mixture with 1 0% acetic 
2 o acid/inethanol (0.5 mL) and directly apply the resulting solution to a 2 g SCX column. 
Thoroughly wash the column with methanol, elute the column with 1 M ammonia- 
methanol, concentrate the eluant, and further purify by Wgh-Hroughput mass guided 
chromatography. 



R15 


Add Chloride 


Product 


Product Name 


Data ! 


R15 




^8 1) 


piperidtn-4-yloxy> 
phenylJ-2- 

thiopbenccarboxamide 


LCMS Rf 2.69 iron at 
254 urn, mle 317 
(M+I). 



15 

Example R16-R24 

"TXCX ♦ X — TxXXX 

20 
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Heat 6-(l -meih)d-piperidin^y]oxy)-pj^djn-2-ylamine (200 pL of 0.5M solntion 
in pyridine) to 55°C , add R-acid chloride (0.1 0 mmol) and heat to 90°C. After 2 hn, 
concentrate the reaction mixture, dilute with ] 0% acetic addTmethanol (0.5 raL) and 
methanol (0 5 rnL). Directly apply the resulting solution to a 2 g SCX column. Wash 
5 thoroughly with methanol, elute the column with 1 M ammonia-methanol, concentrate the 
ehiant, and further purify fay high-throughput mass guided chromatography. The 
procedure is repeated in parallel for products Rl 6-R24. 



Ex. 


Acid Chloride 


Product 


Product Name 


Data 


R16 


F F 


a" 


mcthyl-piperidm-4- 
ytexy>pyndrn-2-yf|-6- 
tri fluororoethyl- 
benzandde 


LCMS RfUlmmat 
254 nm; m/e 398 


R17 






23,4-Trifiuoro.NH[6-(]- 
nictbyl-piperidii>4- 
yloxyJ-pyridin-2-yI]" 
bcnzamidc 


LCMS Rfl.62 min at 
254 nm, m/e 366 
(M+l). 


R18 


4k 

F 




^^Trifluoro-N-f^l- 
TnethyJ-piperidh>4- 
y!oxy)«pyridiri-2-yr|- 
benzamide 


LCMS Rf 1 mm at 
254 nm, m/e 366 
(M+1). 


R)9 






4-Fluoro->J-[6-(l- 

nietby)-pip8ridin-4- 

yloxy>pyridm-2-yI>2- 

trifluoromethyl- 

benzamide 


LCMS Rf 1.59 min at 
254 nm, m/e 398 
(M+J). 


R20 






2,4^TiWuoro-N-l6Kl- 
roetby!*pTperidiB*4- 
yloxy)-pyridin-2-y1}- 
benzamide 


LCMS Rf 1.56 min at 
254 nm, m/e 366 
(M+l), 


R21 






N-[6-(J-mcthyi. 
piperidin-4-y)oxy)- 
pyridin-2-yl>3-CWtm> 
2-tro'cphenecarboxamide 


LCMS Rf 1.57 mm at 
254 nm, m/e 351 
(M+l). 
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Ex. 


Acid Chloride 


Product 


Product Name 


Data 


R22 


CK 

a 


a 


2-CWon>-N-[6-(l-. 
metfay]-ptoendii>4r 
yloxy)-pyrioin-2-yJ]- 
benzarntdc 


LCMS Rf 1.49 rain al 
254 nm, m/e 346 
(M+l). 


R23 






2^Dffluoro : N.[6K)- 
methyl - pipcridi^-4- 
ytoxy>p)ridin-2-y^^• 
b&nzamide 


LCMS Rf 137 ram at 

254nm,xn/e348 

(M+l). 

« 


R24 


7-\-0> 




2-Fluon>-N-f6~(l- 

methyl-piperidhi-4- 

yloxy>pyridin-2-ylJ-4- 

trifluorometbyl- 

benzamide 


LCMS Rf J.72minat 
254 nm, m/e 398 
(M+l). 



Example R25-R29 



5 

Heat 6-(l-melhyl-piperidin^yloxy>j^ (200 pL of 0.5M solution 

in pyridine) to 55°C, add R-acid chloride (0 J 0 mmol), and heat to 90t. After 2 hr., 
1 0 concentrate the reaction mixture, dilute with 1 0% acetic add/taetbanol (0.5 mL) and 
methanol (0,5 mL), Directly apply the resulting solution to a 2 g SCX column. 
Thoroughly wash the column with methanol, elute with 1 M arnmoraa-methanol, 
concentrate the eluant, and further purify by high-throughput mass guided 
chromatography. The procedure is repeated in parallel for products R25-R29. 



No.: 


Add Chloride 


Product 


Product Name 


Data 


R25 


F 


<^ 


2.6-Djfluoro-N-[6-<3- 
methy]*piperidnH4- 
y!oxy)-pyridiD-2-yl]- 
bonzamidc 


LCMS Rf3.29miD 
at 254 mil, m/e 348 
(M+l), 
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ex. 


Acia vjiionce 


Product . 


Product Name 


XJala 


R26 






N-[6-( J -methyl-piperidra- 
4-yk>xy>pyridro-2~y]]- 
cyclopentane- 
carbox amide 


LCMS Rf 2*87 mhi 
at 254 nm, m/e 304 
(M+J). 


R27 






2-Bromo-N-[6-0 -raethyi- 

piperidii>4-yIoxy). 

pyridm-2-yI>ben2aniide 


LCMS Rf 3.22 mm 
at 254 nm, m/e 391 
(M+l). 


R28 






N-[6K1-Methy1- 

piperidii>-4-y]oxy> 

pyridm-2-y!]-2- 

triflucroniethaxy- 

benzflrrride 


LCMS Rf 3.54 min 
at 254 inn, m/e 396 
(M+l). 


R29 


a 




2^!oro-6-fluoro-N-[6- 
(J -nreifty5'5nperidin-4- 
^oxy)-pyridm-2-yl]- 
benzamide 


LCMS Rf roin at 
254 nm, m/c 364 
(M+l). 



Example R30-R38 

5 

Combine R-acid (300 pL of 0.5M solution in DMF), HATU (57 mg, 0.15 mmol), 
collidine (19 pL, 0.15 mmol), 6-(] -n3ethyl-piperidin^)^oxy)i)yridin-2-y]amin^ and 
1 0 DMF (1 .5 mL) and stir. After 48 hn, dilute the reaction mixture with 1 0% acetic 

acid/methanol (0.5 mL) and directly apply the resulting solution to a 2 g SCX column. 
Thoroughly wash the column with methanol, elute with 1 M ammonia-methano], 
concentrate the eluant, and further purify by high-throughput mass guided 
chromatography. The procedure is repeated in parallel for products R30-R38. 
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Ex. 


Carboxylic Acid 


F^noduct 




1/818 


R30 






N.[^(J-methyl- 
pi^cridin-4-yloxy> 
pyridm-2-yI]-5-fluoro-2- 
pyridinecarboxaniide 


LCMS Rf 2.91 mill at 

254ron,ni/e33I 

(M+l), 


R31 


a 




2«Oilon>4-cyaTto-N-[6- 
(] -methyl-piperidin-4- 
yIoxy>pyridiii*2*yl]- 
bcn2amide 


LCMS Rf2,98minat 
254^,111/6 371 
(M+l). 


R32 




Q 


2-FJuoro-N-[6-(l- 
melhyl-piperidin-4- 
yloxy>^yridiiv2-yiH» 
nitro-btnzamide 


LCMS Rf3.09 mil) at 

254iHn,Tnfe374 

(M+1). 


R33 






N-I6-{l-iiiethy]- 
piperidh>-4-yioxy)~ 
pyridm-2»yl]-5*Broma- 
2-thi opbsnecarboxamide 


LCMS Rf3.4inmat 
254 mn, m/e 397 
(M+l). 


R34 






NHHl-roethyU 
pipcridnv4-y]oxy)- 
pyridhh2-yI]-5-nkro-2- 
thjophenecaiboxatrade 


LC^IS Rf 3.19 min at 
254 ran, m/e 362 
(M+l).' 


R35 


y=s\ OH 




2-Bromo-4-fluoro-Nr[6- 
(l-nvcthyl-pip«idin-4- 
yloxy)-pyridl»-2-y]> 
ben2amide 


LCMS Rf3.04n«nat 

254nm,uVe409 

(M+I). 


R36 






N~[6^1-methyi- 
piperidin-4-ytoxy)~ 
pyridin-2-yi>2- 
thiophcnecarboxamidc 


LCMS Rf2.79iTM)at 

254nra»m/e318 

(M+l). 
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Ex. 


Carboxylic Arid 


Product- 


ProdnctName 


Data 


R37 




V 


4-ChJmo-2-fluoro-N-[6- 
(1 -melhyl -pfperidii>4- 
yloxy>pyrk&>2-yl> 
benzaimde 


LCMS Rf 3.23 nun at 

254m»,m/e364 

(M+l). 


R38 


Br 


Br 


3-BronH>^fluOTO*T^6- 
bcnzarmdc 


LCMS Kf3.39Tnh>at 

254nm t m/e4O0 

(M+l). 



Example R39-R54 

Heat 3^I~methyl-pipOTd^ (200 jiL of 0.5M solution 

in dioxane) and R-acid chloride (0.10 mrnol) to 95°C. After 2 hr^ dilute the reaction 
10 mixture with 10% acetic add/methanol (0*5 mL). Directly apply theresultbg solution to 
a 2 g SCX column. Thoroughly wash with methanol, ehite the column with I M 
ammonia-raeflianol, concentrate the etaant, and further purify by high~thn>ug?iput mass 
guided chromatography. The procedure is repeated in parallel for products R39-R54. 



Ex. 


Acid Chloride 


Product 


Product Name 


Data 


R39 






N-tHl-methyV 
prperidin-4*ylsulf5anyl> 
p}mny[ r »3«ch)<wo-2- 
thiophenecarboxairride 


LCMS Rf 1.49tninat 
234 nm,m/e 366.1 
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Ex. 


Add Chloride 


Product 


Product Name 


Data 


R40 






2ADifluoro**H3-(1- 
inethyl-piperidin-4- 

ylsulfenyiyphenyl}- 
benzamide 


LCMS RflJ53mnist 
254 nm,m/e 362.1 
(M+l). 


R41 






4-Fluoro-iN-IXI-ineihyl- 

piperidtn^ylsulfanylV 

phenyl 

trifluoromcthyl- 

benzoinidc 


LCMS RfUiranm 
254 mn,m/e 412.1 
(M+l). 


R42 






2^,6-Trifhioro-N-{H1- 
methyl-piperidin-4- 
y]sulfenyl>pbenyl}« 
benzarmde 


LCMS Rfl.46mmat 
254 nnyn/e 380.1 
(M+l). 


R43 






N-[3-(l -methyl- 
piperidm-4-ylsulfanyl> 
phenyl]-cycl obutar^ 
carboxamidc 


LCMS Rfl.34mi»at 
254 nnyn/e 304.2 
(M-U). 


R44 


a 




2-Chloro-N-IXl* 
methyl-pipcridin-4- 
ylsuIfimyO-phenyl]- 
benzamide 


LCMS Rf 144 nun at 
254 xmynfe 360.1 
(M+l). 


R4S 






N-[Hl-metbyl- 
pjperidm-4-ylsulfanyI)- 
phenylj-cycJopeniane- 
carboxamide 


LCMS Rfl.48mtoat 

2$4jjm,m/e318.2 

(M+l). 


R46 






Cydohexanecsrboxylic 
add[3«<l-meftyl- 
frfpcridj»-4-ylsuJftny]> 
phenyi]-anride 


LCMS RfL47mfnat 
254 nm,m/e 332.2 
(M+l). 
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Ex. 


And Chloride 


Product 


iTOdUCI JNume 


Data 


R47 






3,4-Difluon)"K-r3-(l- 
metbyKprperidrn-4- 
ylsilfanyl>fherjyrj' 
bcuzaimde 


LCMS Rf l.56mtna1 
254roryn/e362j 


R48 


H 0 


>V° K>* 


2A4-TrTfIuoro-N-[3^(]. 
mcflryl-prperidra-4- 
yJsuJiaii^)-phen^]- 
bcnzamide 


LCMS Rf 1.57 min at 

o<4 nm ififi 1 

(M+l). 


R49 


Br 




m^iy3-pipcridrn-4- 
^sulftrryl>phenyl}- 
ben2artude 


254 rmvn/e 406.1 
(M+I). 


R50 






pipcridin-4-yl8u]fany])- 
phenylj-racotroamide 


LCMS Rf 1.09 iron at 
254 roiyn/e 327.1 
(M+l). 


R51 






hKHI-Mefby^ 

prpcridin-4-yisulftnyl)* 

phenyQ-iscmicotinamide 


LCMS Rf 1.09minat 

254nnvm/e327J 

(M+l). 


R52 


■rf 




N*{3-(1-Meihyl- 

piperidin-4-ylsu]fanyJ> 

phenyl]-2- 

trifluoiomethoxy- 

benzarnidc 


LCMS Rfl.58minat 
254 nm,rnte 394.1 
(M+I). 


R53 


a 




2-Oi1oro^fluoro-N-[3- 
(1 -metJry1-piperidrn*4- 
ylsultcnrylVphcny]]- 
beraarmde 


LCMS Rf L44imnat 
254 rmvmfe 378.1 
(M+l), 


R54 






2,6-DicMoro-N-IHI- 
methyf-piporidin-4- 

yisultanyl)-pbcnyl]- 
bonzarxBde 


LCMS Rfl.54mraat 
254ran,m/e 394.1 
(M+l). 



161 

BN3DOC1D. <WQ__2BCK08«8Wl1J_> 



WO 2004/094380 



PCT/US2OO4/0O9283 



Example R5S-R65 

5 Heat 6-(l -methyl-piperidin^ (200 nL of 0.5M 

solution in dioxane) and R-acid chloride (0.10 mmol) to 95°C. After 2 hr. dilute, the 
reaction mixture with 1 0% acetic acid/mcthanol (0.5 toL), Directly apply the resulting 
solution to a 2 g SCX column. Thoroughly wash the column with methanol, elute with 
1 M ammonia-methanol, concentrate the eluant, and further purify by higjb-throughput 
1 0 mass guided chromatography. The procedure is repeated in parallel for products R55- 
R65. 



Ex. 


Add Chloride 


Product 


Product Name 


Data 


R55 


2,4-Difluorophenyt 




2 t 4-Difluoro-N*[2-(l- 
methyl-piperidiii-4- 
ylsulfenyl)-pyridiD-5- 
yl>benzamide 


LCMS Rf 1.68tmn at 
254 nm^m/e 363.1 
(M+1). 


R56 


4-FJuoro-2- 

triftoorcrnethyl- 

phenyl 




4-F)uoro-2- 
triftooromsthyl-N~[2- 
(1 -rnelhyl-pjpci idin-4- 
ylsutfanyI>pyridin-5- 
ylj-bcnzamide 


LCMS Rf].7mroat 

254mtyn/e413.1 

(M+1). 


R57 


2-ChJorophenyl 




2^1oro-N-[2-(l- 
melhyl-p5peridh>4- 
ylsuifenyl>pyridin-5- 
y^benzatnide 


LCMS Rf 1.68 roin at 
254 rmyn/c 361.1 
<M+1). 


R58 


Cyclopcnty] 


°TCrXX 


>H2-<l-metbyl- 
piperidm-4- 
ylsulfenylHryridm-S- 
y1]-cycloperrtatrride 


LCMS Rf 1.63 nun at 

254nm,m/e3T9.2 

(M+1). 


R59 


Cydohexyl 




N^l-methyl- 
pipcridin-4» 
y]salfany!>pyridiTi-5- 
ylj-cydohexwnidc 


LCMS Rn.63irm]a 
254 raryn/e 333.2 
(M+l). 
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CJi. 


Am*4 tf^tilnnnp 


Product 


Product Name 


Data 


R60 


2-Bromophenyl 




2-Bromo-N-[2-{l- 
meihy1i)iperidlD-4- 
ylsulfeTiy3>pyridin~5- 
yl]-bcnzamidc 


LCMS Rf 1.58minat 
. 254nnyn/e407 
(M+l). 


R61 


3-Chlon> 
thiophene-2-y1 




3-CWoro-N-t2-(1- 
metby!-piperidin-4- 

ylsulfoy])-pyridn>5~ 

^]-2-lhiophene- 

carboxamide 


LCMS ftf l.70mmat 
254 imyn/e 367.1 
(M+l). 


R62 


Cydobutyl 




N-PHl-mcthyl- 
pjperidin-4- 
yteuJfenyl)-pyridin-5- 
yl>cyclobutamide 


LCMS RfL45mmat 
254 imyn/e 305.2 


R63 


3^-IMfluorophenyJ 




3,4-Wnuoro-N-[2-<l- 
metby3*piperidin-4-. 
yisulfanyf)-pyridin-5- 
y]]-benzamide 


LCMS Kf L64nrinat 
254 nnyn/e 363.1 
(M+1). 


R64 


2^,4- 

Trifhioropbenyl 




2^,4-TrifluonhN-[2- 
( 1 nmethyl-pip8ridin-4- 
ylsul farryJ>pyridm-5~ 
yl>*benz&imdc 


LCMS RfL67minat 
254nm.nl/e38L1 
(M+l). ' ' 


R6S 


2,4-DichIorophenyl 




2,4-l>ichloTO-N-[2-<}- 
methyH>ipendin*4* 
y1sulfaiiyl>pyridin-5- 
yJJ-bcnzamide 


LCMS Rf 1.81 rain at 
254 nnyn/e 395 J 
(M+l). 



The compounds of this invention arc useful for increasing activation of the 5~HTir 
receptor. An increase in the activation of the 5-HTi F is useful for treating a variety of 
5 disorders which have been linked to decreased neurotransmission of serotonin in 

mammals, e.g., migraine headaches. See U.S. Patent No. 5,708,008 demonstrating the 
nexus between activation of the 5-HTjf receptor and migraine. To demonstrate the use of 
(be compounds of the present invention in the treatment of migraine, their ability to bind 
to the 5-HTif receptor subtype was determined. The ability of the compounds of this 
1 0 invention to bind to the 5-HTjf receptor subtype was measured essentially as described in 
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" ! 

N. Adbam, et al, Proceedings of ike National Academy of Sciences (USA), 90:408-412, 
1993. 

Membrar^ Preparation: 

5 Membranes were prepared from transfected Ltk- cells (transfected with the human 

5-HT\f receptor sequence) which were grown to 1 00% confluency. The cells were washed 
twice with phosphate-buffered saline, scraped from the culture dishes into 5 mL of ice- 
cold phosphate-buffered saline, and centrifuged at 200 x g for 5 minutes at 4°C. The 
pellet was resuspended in 2.5 mL of ice-cold Tris buffer (20 mM Tris HQ, pH 7.4 at 23 

10 °C, 5 mM EDTA) and homogenized with a Wheaton tissue grinder. The lysate was 

subsequently centrifuged at 200 x g for 5 minutes at 4°C to pellet large fragments which 
were discarded. The supernatant was collected and centrifiiged at 40,000 x g for 20 
minutes at 4°C. The resulting pellet was washed once in ice-cold Tris wash buffer and 
resuspended in a final buffer containing 50 mM Tris HQ and 0.5 xnM EDTA, pH 7.4 at 

15 23°C. Membrane preparations were kept on ice and utilized within two hours for the 
radioligand binding assays. Proton concentrations were determined by the method of 
Bradford. Anal Biochem., 72:248-254, 1976. 

Raflolj^^indhffl: 

2 0 5-HT binding was performed using slight modifications of the 5-HTj& assay 

condition* reported by Herrick-Davis and Tjteler (J. Neurochem., 50:1 624-1631, 1988) 
with the omission of masking ligpnds. Radioligand binding studies were achieved at 
37 Q C in a total volume of 250 jJL of buffer (50 mM Tris, 10 mM MgCfc ♦ 0.2 mM EDTA, 
3 0 hM pajgyline, 0.1 % ascorbate, pH 7.4 at 3TQ in 96 well microtiter plates. Saturation 
25 studies were conducted using 5-HT at 12 different concentrations ranging from 0.5 
nM to 100 nM. Displacement studies were performed using 4.5-5.5 nM [*H] 5-HT. The 
binding profile of drags in competition experiments was accomplished using 6-12 
concentrations of compound. Incubation times were 30 minutes for both saturation and 
displacement studies based upon initial investigations which determined equilibrium 

3 0 binding conditions. Nonspecific binding was defined in the presence of 10 yM 5-HT. 

Binding was initiated by the addition of 50 yL membrane homogenates (10-20 jig). The 
reaction was terminated by rapid filtration through presoaked (0.5% poylethylraeimine) 
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fillers using 48R Brandel Cell Harvester (Gaithersfaurg, MD). Subsequently, filters were 
washed for 5 seconds with ice cold buffer (50 roM Tris HQ, pH«7 .4. at 4°C), dried and 
placed into vials containing 2.5 mL Readi-Safe (Becfcman, Fullerton, CA) and 
radioactivity was measured using a Sectarian LS 5000TA liquid scintillation counter. The 
5 efficiency of counting of [*B\ 5-HT averaged between 45-50%. Binding data was 
analyzed by computer-assisted nonlinear regression analysis (Accufit and Aceucomp, 
Lunden Software, Chagrin Falls, OH). ICso values were converted to K, values using the 
Cbeng-Prusoff equation. Biochem. Pharmacol, 22:3099-3108 (1973). All experiments 
were performed in triplicate. Representative compounds of the present invention were 
1 0 found to have high affinity for the 5-HTif receptor as measured by the procedure 

described above, as for example Kj's of less than or equal to about 300 nM. Preferred 
compounds of the present invention have Kj's of less than or equal to about 100 nM. Yet 
more preferred compounds have a Kr of less than or equal to 50 nM. The exemplified 
compounds had KTs of Iras than or equal 1 50 nM. 

15 

MfflSBgnatt pf cAMP faction 

As was reported by R.L Weinshank, et al, W093/14201, the 5-HT ff receptor is 
functionally coupled to a G-protein as measured by the ability of serotonin and 
serotonergic drugs to inhibit forskolin stimulated cAMP production in NIH3T3 cells 

20 transfected with the 5-HTif receptor* Adenylate cyclase activity was determined using 
standard techniques. A maximal effect is achieved by 6erotonin. An is determined 
by dividing the inhibition of a test compound by the maximal effect and determining a 
percent inhibition, R Adham, et al, supra,; RX. Weinshank, et al $ Proceedings of the 
National Academy of Sciences (USA), 89:3630-3634, 1992; and the references cited 

25 therein. 

Human 5-HTif receptor transfected NIH3T3 cells (estimated Bmax from one point 
competition studies ~ 488 finolAng of protein) were incubated in DMEM, 5 mM 
theophylline, 1 0 mM HEPES (4-[2-hydroxyethyl3-l -piperaaneethanesulfonic acid) and 
10 pM pargyline for 20 minutes at 37°C, 5% CCb . Drag dose-effect curves were then 
3 0 conducted by adding 6 different final concentrations of drug, followed immediately by the 
addition of forskolin (1 0 jiM). Subsequently, the cells were incubated for an additional 
10 minutes at 37°C, 5% GO2 . The medium was aspirated and the reaction was stopped 
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by the addition of 100 mM HC1. To demonstrate competitive antagonism, a dose- 
response curve for 5-HT was measured in parallel, using a fixed dose of methiothepin 
(0.32 \M). The plates were stored at 4°C for 1 5 minutes and then centrifbged for 5 
minutes at 500 x g to pellet cellular debris, and the supernatant was aliquoted and stored 
5 at -20°C before assessment ofcAMP formation by radioimmunoassay (cAMP 
radioimmunoassay kit; Advanced Magnetics* Cambridge, MA). Radioactivity was 
quantified using a Packard COBRA Auto Gamma counter, equipped with data reduction 
software. Representative compounds of the present invention were tested and found to be 
agonists of the 5-HTy receptor in the cAMP assay described above, 

10 

protefa CTftpyft^tjp^.a^y 

The following test was performed to determine the ability of compounds of the 
present invention to inhibit protein extravasation, which test is also a functional assay for 
the neuronal mechanism of migraine. 

15 Harlan Sprague-Dawley rats (225-325 g) or guinea pigs from Charles River 

Laboratories (225-325 g) were anesthetized with sodium pentobarbital intraperitoneal^ 
(65 mg/kg or 45 mg/kg respectively) and placed in a stereotaxic frame (David Kopf 
Instruments) with the incisor bar set at -3.5 mm for rats or -4.0 mm for guinea pigs. 
Following a midline sagitai scalp incision, two pairs of bilateral holes were drilled 

2 0 through the skull (6 mm posterjally, 2.0 and 4.0 mm laterally in rats; 4 mm posteriorly 
and 32 and 52 mm laterally in guinea pigs, all coordinates referenced to bregma). Pairs 
of stainless steel stimulating electrodes, insulated except at die ends (Rhodes Medical 
Systems, Inc.), were lowered through the holes in both hemispheres to a depth of 9 mm 
(rats) or 10.5 mm (guinea pigs) from dura. 

25 The femoral vein was exposed and a dose of the test compound was injected 

intravenously (1 mlAg). Approximately 7 minutes later, a 50 mg/kg dose of Evans Blue, 
a fluorescent dye, was also injected intravenously. The Evans Blue completed with 
proteins in the blood and ftmctioned as a marker for protein extravasation. Exactly 10 
minutes post-injection of the test compound, the left trigeminal ganglion was stimulated 

30 for 3 minutes at a cmrent intensity of 1 .0 mA (5 Hz, 4 msec duration) with a Model 273 
potentiostat/ galvanostat (EG&G Princeton Applied Research). 
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Fiileen minutes following stimulation, the animals were killed and exsanguinated 
with 20 jbL of saline. The top of the skull was removed to facilitate the collection of the 
dura! membranes. The membrane samples were removed from both hemispheres, rinsed 
with water, and spread flat on microscopic slides. Once dried, the tissues were 
5 coverslipped with a 70% glycerol/water solution. 

A fluoresoence microscope (Zeiss) equipped with a grating monchromator and a 
spectrophotometer was used to quantify the amount of Evans Blue dye in each sample. 
An excitation wavelength of approximately 535 nm was utilized and the emission 
intensity at 600 nm was determined. The microscope was equipped with a motorized 

10 stage and also interfaced with a personal computer. This facilitated the computer- 
controlled movement of the stage with fluorescence measurements at 25 points (500 jim 
steps) on each dura! sample. The mean and standard deviation of the measurements were 
determined by the computer. 

The extravasation induced by the electrical stimulation of the trigeminal ganglion 

15 was an ipsilateral effect (i.e. occurs only on the side of the dura in which the trigeminal 
gsngKon was stimulated). Tins allows the other (unstimulated) half of the dura to be used 
as a control. The ratio of the amount of extravasation in the dura from the stimulated side 
compared to the unstimulated side was calculated. Saline controls yielded a ratio of 
approximately 2.0 in rats and 1 .8 in guinea pigs. In contrast, a compound which 

20 effectively prevented the extravasation in the dura from the stimulated side would have a 
ratio of approximately 1 .0. A dose-response curve was generated and the dose that 
inhibited the extravasation by 50% (IDs©) was approximated. Representative compounds 
of the present invention were assayed by the above procedure and were found to 
significantly inhibit neuronal protein extravasation.Compounds of the present invention 

2 5 were efficatious m the neurogenic plasma protein extravasation migraine model. 

Rabbit Saphenous Vein Contraction 

Representative compounds of the present invention were tested in a rabbit 
saphenous vein contraction assay to measure their ability to mediate vasoconstriction. 
30 Male New Zealand White rabbits (3-6 lbs) (Hazleton, Kalamazoo, MI) were 

sacrificed by a lethal dose of sodium pentobarbital (325 mg) injected into the ear vein. 
Tissues were dissected free of connective tissue, cannulated in situ with polyethylene 
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tubing (PESO, outside diameter « 037 mm) and placed in petri dishes containing modified 
Kretfs solution (described utfra). The tips of two 30-gauge stainless steel hypodermic 
needles bent into an Lrshape were slipped into the polyetylene tubing. Vessels were 
gently pushed from the cannula onto the needles. The needles were then separated so that 
5 the lower one was attached with thread to a stationary glass rod and the upper one was 
tied with thread to the transducer. 

Tissues were mounted in organ baths containing 10 mL of modified Krebs* 
solution of the following composition: 1 1 8.2 mMol Nad, 4.6 xnMol KC1, 1 .6 mMol 
CaQ2*H20, 1,2 mMol KH2PO4, 1 2 mMol MgS04, 1 0,0 mMol dextrose and 24.8 mMol 

1 0 NaHCC>3. Tissue bath solutions were maintained at 37°C and aerated with 95% O2 and 
5% CO2. An initial optimum resting force of 1 gm was applied to the saphenous vein. 
Isometric contractions were recorded as changes in grams of force on a Beckman 
Dynograph with Statham UC-3 transducers and microscalc accessory attachments. 
Tissues were allowed to equilibrate I to 2 hours before exposure to drugs. Cumulative 

15 agonist concentration-response curves were generated in tissues and no tissue was used to 
generate more than two agonist concentration-response curves. Results are expressed as a 
mean EC50 and the maximal response expressed as a percentage of (he maximal tissue 
contraction response to 67 mM KC1 administere&initially to each tissue. 

This vasoconstriction assay measures two important parameters, saphenous vein 

2 0 contraction (EC50) and maximal contraction as a % maximal KG response (%„» KC1). 

The saphenous vein contraction (EC50) is a measure of the dose required to contract 
tissue to 50% of the maximal response that the specific compound is capable of 
mediating. The maximal response that the saphenous vein is capable of exhibiting is 
measured after administration of a high concentration (67 mM) of KC1. The % maximal 
25 KCJ contraction is the ratio of the maximal response that the specific compound is 

capable of mediating divided by the maximal response that the tissue can produce upon 
stimulation with KC1. For purposes of this application, a compound maybe considered to 
not have significant vasoconstrictive activity if it produces a maximal contraction of less 
than or equal to 5% of the contraction produced by the 67 mM KCI positive control at 

3 0 compound concentrations of up to 1 00 pM. 

Representative compounds of the present invention were tested with the above 
saphenous vein assay and found to not be significantly vasoconstrictive. .All compound 
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of the present invention bad a %max KC1 less than or equal to 1 0% in this assay. This 
contrasts greatly with prior art compounds for the treatment of migraine targeting the 
neural vasoconstrictive mode] for migraine treatment, which compounds were selected cm 
the basis of strong vasoconstrictive activity, as for example, sumatriptan, which has an 
5 ECso of 0.66 mM and a ^ KG of 64.20 in this assay. 

Selectivity for the 5-flT IF tccepftr 

Compounds of the prevent invention are relatively selective for the 5-HTjf 
receptor, particularly in comparison to other 5-HT receptor subtypes, specifically other 

1 0 receptors in the 5-HTi subclass, as for example, but without limitation, the 5-HTj a, 

5-HTjb, 5-HTjd, and 5-HTie receptor subtypes. Affinity for these other receptor subtypes 
can readily be determined by slight modification of the above described radioligand 
receptor binding assays using cells transfected with the desired receptor subtype in place 
of cells transfected with the 5-HTjf receptor subtype. The binding affinities of 

1 5 representative compounds of the present invention were determined by such assays and 
were found to be selective for the 5-HTjf receptor, that is the affinity of the compounds 
for the 5-HTif receptor was on the whole, higher than for other receptor subtypes, 

. particular for the 5-BTjb and 5-HTj.d receptor subtypes, . 

20 Specificity Index 

The specificity of compounds of the present invention for 5-HTif mediated 
inhibition of neuronal protein extravasation versus vasoconstrictive activity can be 
expressed with a Specificity Index, which is the ratio of vasoconstriction to efficacy in 
inhibiting neuronal protein extravasation: 

25 Specificity Index - Corrected Vasoconstriction BCsn OS/b 

Extravasation ED50 (mMol/kg) 

The Corrected Vasoconstriction takes into consideration the maximal contraction 
relative to KC1 for each individual compound, and is defined as fee vasoconstriction 
3 0 EC50 value divided by the KC1. 
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For example, sumatriptan has a corrected vasoconstriction EC50 of J .03x10** M 
(0-66 mM EC50 + 64.20 %m« KC1) and an extravasation inhibition ID 50 of 2.6x10-8 
mMol/Kg, giving a Specificity Index of 0.40, 

Thus the procedure for determining the Specificity Index of any gi ven compound 
is as follows: 

1 . Measure the affinity of the compound for the 5-HT JF receptor using the 
radioligand binding method described above; 

1 Once affinity for the 5-HTif receptor is established, determine whether the 
compound is an agonist, partial agonist or antagonist of the 5-HT] f receptor by its 
response in the above described cAMP assay; 

3. If the compound is shown to be an agonist or partial agonist with an E^ax of at 
least about 50%, measure efficacy of the compound in inhibition of protein extravasation 
and saphenous vein contraction using the above described assays; and 

4. Calculate the Specificity Index as shown above. 

While compounds with a Specificity Index greater than 1 are usefhl for the 
methods and uses of the present invention, larger values for the Specificity Index are 
preferred. A larger Specificity bdex indicates greater specificity for efficacy in inhibition 
of neuronal protein extravasation over vasoconstriction. Thus, preferred compounds have 
a Specificity Index of greater than or equal to 1 0 (at least 1 0), preferably greater than or 
equal to 1 00 (at least 1 00). More preferred compounds have a Specificity Index of greater 
than or equal to 1 000 (at least ] 000), and yet more preferred compounds have Specificity 
Indexes greater than or equal to 5000 (at least 5000). 

PftaroQcgttticq] fomppsftifflra 

The type of pharmaceutical composition used for the administration of the 
compounds employed in the methods of the present invention may be dictated by the 
particular compounds selected, the type of pharmacokinetic profile desired from the route 
of administration, and the state of the patient. 

Pharmaceutical compositions amenable to oral, sublingual, nasal or injectable 
administration are prepared in a manner well known in the pharmaceutical art and 
comprise at least one active compound. See, e.g. 9 REMINGTON'S PHARMACEUTICAL 
SCIENCES, (16th ed. 1980) 
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Is general, a pharmaceutical composition of the present invention includes an 
active ingredient (a compound of formula 1) and is usually mixed with an excipient, 
diluted by an excipient or enclosed within such a carrier which can be in the form of a 
capsule, sachet, paper or other container* When the excipient serves as a diluent, it can be 
5 a solid, semi-solid, or liquid material, which acts as a vehicle, carrier or medium for the 
active ingredient Thus, the pharmaceutical compositions can be in the form of tablets, 
pills, powders, lozenges, sachets, cachets, elixirs, suspensions, emulsions, solutions, 
syrups, aerosols (as a solid or in a liquid medium), ointments containing for example up 
to 1 0% by weight of the active compound, soft and hard gelatin capsules, gels, 

1 0 suppositories, sterile injectable solutions, and sterile packaged powders* 

In preparing a pharmaceutical composition, it may be necessary to mill the active 
compound to provide the appropriate particle size prior to combining with the other 
ingredients. If the active compound is substantially insoluble, it ordinarily is milled to a 
particle size of less than 200 mesh. If the active compound is substantially water soluble, 

15 the particle size is normally adjusted by milling to provide a substantially uniform 

distribution in the pharmaceutical composition, eg., about 40 mesh, hi one embodiment 
of the present invention, the particle size range is between about 0.1 pm to about 1 00 pm. 

Some examples of suitable excipients include lactose, dextrose, sucrose, sorbitol, 
mannitol, starches, gum acacia, calcium phosphate, alginates, tragacanth, gelatin, calcium 

2 0 silicate, microcrystalline cellulose, polyvinylpyrrolidone, cellulose, water, synip, and 
methyl cellulose. The pharmaceutical compositions can additionally include: lubricating 
agents such as talc, magnesium stearate, and mineral oil; wetting agents; emulsifying and 
suspending agents; preserving agents such as methyl- and propylhydroxybenzoates; 
sweetening agents; and flavoring agents. The compounds of the invention can be 

2 5 formulated so as to provide quick, sustained or delayed release of the active ingredient 

after administration to the patient by employing procedures known in the art 

While h is possible to administer a compound employed in the methods of Otis 
invention directly without any formulation, the compounds are usually administered in the 
form of pharmaceutical compositions comprising a pharmaceutical^ acceptable excipient 

3 0 and at least one active ingredient These formulations can be administered by a variety of 

routes including oral, buccal, rectal, intranasal, transdermal, subcutaneous, intravenous, 
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intramuscular, and intranasal Marry of the compounds employed in the methods of this 
invention are effective as both injectable and oral compositions. 

to order to administer transdermal^, a transdermal delivery device ( n palch") » 
needed. Such transdermal patches may be used to provide continuous or discontinuous 
5 infusion of a compound of the present invention in controlled amounts. The construction 
and use of transdermal patches for the delivery of pharmaceutical agents is well known in 
the art. Sec, e.g. 9 U.S. Patent No, 5,023,252. Such patches may be constructed for 
continuous, pulsatile, or on demand delivery of pharmaceutical agents. 

Frequently, it will be desirable or necessary to introduce the pharmaceutical 
10 composition to the brain, either directly or indirectly. Direct techniques usually involve 
placement of a drug delivery catheter into the host's ventricular system to bypass the 
blood-brain barrier. One such implantable delivery system, used for the transport of 
biological factors to specific anatomical regions of the body, is described in U.S. Patent 
5,0] 1,472, which is herein incorporated by reference. The delivery of hydrophilic drugs 
1 5 may be enhanced by intra-arterial infusion of hypertonic solutions which can transiently 
open the blood-brain barrier. 

to one preferred embodiment of the present invention, there is provided a 
. pharmaceutical composition comprising at lest one compound as described above in a 
pharmaceutical composition adapted for buccal and/or sublingual, or nasal administration. 
2 0 This embodiment provides administration of the active compound in a maimer that avoids 
gastric complications, such as first pass metabolism by the gastric system and/or through 
the liver. This administration route may also reduce adsorption times, providing more 
rapid onset of therapeutic benefit The compounds of the present invention may provide 
particularly favorable solubility profiles to facilitate sublingual/buccal pharmaceutical 

2 5 compositions. Such pharmaceutical compositions typically require relatively high 

concentrations of active ingredients to deliver sufficient amounts of active ingredients to 
the limited surface area of the sublingual/buccal mucosa for the relatively short durations 
the pharmaceutical composition is in contact with the surface area, to allow the absorption 
of the active ingredient Thus, the very high activity of the compounds of the present 

3 0 invention facilitate their suitability for sublingual/buccal pharmaceutical compositions. 

A compound of formula I is preferably formulated m a unit dosage fonn, each 
dosage containing from about 0.001 to about 100 mg, more usually about 1 .0 to about 30 
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mg, of the active ingredient The term "unit dosage farm" refers to physically discrete 
units suitable as unitary dosages for human subjects and other mammals, each unit 
containing a predetermined quantity of active material calculated to produce the desired 
therapeutic effect, in association with a suitable pharmaceutical excipient as described 
5 above. 

The compounds ofthe present invention are generally effective over a wide 
dosage range. For examples, dosages pa- day normally fell within the range of about 
0.000] to about 30 mg/kg of body weight. In the treatment of adult humans, the range of 
about 0.1 to about 1 5 mg/kg/day, in single or divided dose, is especially preferred. 

10 However, it will be understood that the amount of the compound actually administered 
will be determined by a physician, in the light of the relevant circumstances, including the 
condition to be treated, the chosen route of administration, the actual compound or 
compounds administered, the age, weight, and response of the individual patient, and the 
severity ofthe patient's symptoms, and therefore the above dosage ranges are not intended 

15 to limit the scope ofthe invention in any way. In some instances dosage levels below the 
lower limit of the aforesaid range may be more than adequate, while in other cases still 
larger doses may be employed without causing any harmful side effect, provided that such 
larger doses are first divided into, several. smallerjdoses for administration throughout the 
day. 

20 
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WE CLAIM: 

1 . A compound of formula I: 




5 1 or a pharmaceutically acceptable acid addition sail thereof, where; 
Q is oxygen or sulfur, 

R l is Ci-Q alkyi, substituted CrC* alkyi, C3-C7 cycloaBcyl, substituted C3-C7 
cycloalkyl, C3-C7 cydoalkyl-Cj-C 3 alkyi, substituted C3-C7 cycloalkyl-Ci-Ca alkyi, 
1 0 phenyl, substituted phenyl, heterocycle, or substituted heterocycle; 

R* is hydrogen, Cj-C 3 alky] optionally substituted with one to three fluoro 
substituents. C3-C* cycloalkyl-CrC3 alkyi, or a group of formula II ■ 




D 



R 3 is hydrogen or C1-C3 alkyi; 
15 R 4 * and are independently hydrogen, halo, or C1-C4 alkyi optionally 

substituted with one to three fluoro substituents; 

When X is -C(R 4c )=» is hydrogen, halo, or C1-C4 alkyi optionally substituted 
with one to three fluoro substituents; 

R 5 is hydrogen or Cj-C 3 alkyi optionally substituted with one to three fluoro 
20 substituents; 

s R 6 is hydrogen or C1-C3 alkyi optionally substituted with one to three fluoro 
substituents, provided that R 6 may be C1-C3 alkyi only when R 5 is other than hydrogen; 

R 7 is hydrogen or Cj-C* alkyi optionally substituted with one to three halo 
substituents; and 
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n is an integer from 1 to 6 inclusively. 

2. The compound of Claim 1 wherein R 3 is hydrogen or methyl, R 4 *, R 4 * and 
R 40 if present, are each independently hydrogen or halogen, R 5 is hydrogen or methyl, and 

5 R 6 is hydrogen or methyl. 

i 

3. The compound of Claim 2 wherein R 4 *, R 4b , R 4 * if present, and R 6 are each 
hydrogen. 

10 4. The compound of any one of Claims 1 - 3 wherein R 2 is hydrogen or Cj - 

C 3 alkyl optionally substituted with one to three fluoro substituents. 

5, The compound of any one of Claims 1 - 4 wherein R* is phenyl, 
substituted phenyl, heterocycie, or substituted heterocycie. 

15 

6. The compound of any one of Claims 1 - 4 wherein R 1 is phenyl, 
substituted phenyl, heterocycie or substituted heterocycie, wherein heterocycie is selected 
from the group consisting of furanyi, thiophenyl, pyrrolyl, pyrrolidinyl, pyridinyl, N~ 
methylpyrrolyl, oxazolyl, isoxazolyl, pyrazolyl, imidazolyl, triazolyl, oxadiazolyl, 

2 o fhiadiazolyl, thiazolyl, thiarolidinyl, N-acetylthiazolidinyl, pyrimidinyl, pyraany], 

pyridazinyl, isoquinolinyl, benzoxazolyl, benzodioxolyl, bcnzothiazolyl, quinolinyl, 
benzofuranyl, benzothiophenyi, and indolyl, and wherein substituted is taken to mean the 
ring moiety is substituted with one to three halo substituents; or substituted with one to 
two substituents independently selected from the group consisting of halo, Cj-Q alkyl, 
25 C1-C4 alkoxy, and C2-C4 alkylthio, cyano, and nhro, wherein each alkyl, alkoxy and 
allcylthio substituent can be further substituted independently with Cj-Cj alkoxy or with 
one to five halo groups each independently selected from fluoro and chloro; or substituted 
with one substituent selected from the group consisting of phenyl oxy, benzyloxy, 
phenylthio, benzylthio, and pyrimidinylaxy, wherein the phenyloxy, benzyloxy, 

3 0 phenylthio, benzylthio, or pyrimidinyloxy moiety can be further substituted with one to 

two substituents selected from the group consisting of halo, Ci-Ca alkyl, and C1-C2 
alkoxy; or substituted with one substituent selected from the group consisting of Cj-C* 
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acy] and C r C 4 alkoxycarbanyl, and further substituted with zero to one substituent 
selected from the group consisting of halo, G-O alkyi, C1-C4 alkoxy, and CrG* 
aBcyHWo. 

5 7. The compound of Claim 6 wherein R 1 is phenyl, substituted phenyl, 

hetcrocycle or substituted heterocycle, wherein the heterocycle moiety is selected from the 
group consisting of pyridinyl, indolyl, benzofuranyl, furanyl, tiriophenyl, ben2odioxoIyl, 
and thiazolidinyl, and wherein substituted is taken to mean the ring moiety is substituted, 
with one to threchalo substituents; or substituted with one to two substituents 

1 0 independently selected from the group consisting of halo, Cj-d alkyi, Ci -C4 alkoxy, Cr 
C4 alkylthio, cyano, and nitro, wherein each alkyi, alkoxy and alkylthio substituent can be 
farther substituted independently with Ci-C 2 alkoxy or with one to five halo groups each 
independently selected from fluoro and chloro; or substituted with one substituent 
selected from the group consisting of phenyloxy, benzyloxy, phenylthio, benzylthio, and 

1 5 pyrimidinyloxy, wherein the phenyloxy, benzyloxy, phenylthio, benzylthio, or 

pyrimidinyloxy moiety can be further substituted with one to two substituents selected 
from the group consisting of halo, Cj-C 2 alkyi, and Cj-Cj alkoxy; or substituted with one 
substituent selected from the group consisting of Cj-Cm acyl and C1-C4 alkoxycarbonyi, 
and further substituted with zero to one substituent selected from the group consisting of 

2 0 halo, Cj-Gj alkyi, C1-C4 alkoxy, and C1-C4 alkylthio. 

8. The compound of any one of Claims 1 - 4 wherein R 3 is C3-C6 alkyi, 
substituted C3-Q alkyi, C3-C7 cycloalkyl, substituted C3-C7 cycloalkyl, phenyl, 
substituted phenyl, heterocycle or substituted hetcrocycle; wherein the heterocycle moiety 
25 is pyridinyl or thiophenyl; and wherein substituted alkyi and substituted cycloalkyl are 
taken to mean alkyi or cycloalkyl substituted 1 to 5 times with halo, each independently 
selected, or substituted 1-3 times independently with halo and 1-2 times independently 
with hydroxy or Cj-C3 alkoxy, or substituted 1-3 times independently with hydroxy or C r 
C3 alkoxy; and taken to mean the ring moiety is substituted with one to three halo 

3 0 substituents, each independently selected from the group consisting of fluoro, chloro, and 

bromo; or substituted with one to two substituents independently selected from the group 
consisting of halo, C1-C4 alkyi, Ci-d alkoxy, cyano and nitro, wherein each alkyi and 
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alkoxy substituent can be further substituted independently with one to five fluoro groups, 
and wherein substituted heterocycle is taken to mean the heterocyclic ring is substituted 
with halo ornitro. 

5 9. A pharmaceutical composition comprising a compound of any one of 

Claims 1 - 8 and a pharmaceutical carrier, diluent, or excipient. 

1 0. A method for activating 5-HTjf receptors in a mammal comprising 
administering to a mammal in need of such activation an effective amount of a compound 
10 of formula 1: 




or a pharmaceutical^ acceptable acid addition salt thereof, where; 

Q is oxygen or sulfur; 

2U*rOR^ot-N*s . . 

15 R 1 is CrCe alkyl, substituted CrQs alkyl, C3-C7 cycloalkyl, substituted C3-C7 

cycloalkyl, C3-C7 cyeloalkyl-Ci-C3 alkyl, substituted C3-C7 cycloaDcyl-Cj-Cj alkyl, 
phenyl, substituted phenyl, heterocycle, or substituted heterocycle; 

R 2 is hydrogen, C1-C3 alkyl optionally substituted with one to three fluoro 



substituents, C3-Q cycloalkyi-CrC3 alkyl, or a group of formula n 
20 D 
R 3 is hydrogen orCi-C 3 alkyl; 

R 4fl and R 4 * are independently hydrogen, halo, or Cj-C^ alkyl optionally 
substituted with one to three fluoro substituents; 
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When X is -CCR 40 )**, R 4c is hydrogen, halo, orCj-C* alkyl optionally substituted 
wife one to three fluoro substituents; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one to three fluoro 
substituents; 

R 6 is hydrogen or CrC 3 alkyl optionally substituted with one to three fluoro 
substituents, provided that R 6 may be Cj-C 3 alkyl only when R s is other than hydrogen; 

R 7 is hydrogen or Ci-C d alkyl optionally substituted with erne to three halo 
substituents; and 

n is an integer from 1 to 6 inclusively. 

11. The method according to Claim 10 wherein the mammal is a human. 



12. A method for inhibiting neuronal protein extravasation in a mammal 
comprising administering to a mammal in need of such inhibition an effective amount of a 
15 compound of formula I: 



I; 



or a pharmaceutical^ acceptable acid addition salt thereof, where; 
Q is oxygen or sulfur, 
Xis-^XR^or-N*; 

20 R 1 is Ci-Q alkyl, substituted Ci-Ce alkyl, C3-C7 cycloalkyl, substituted C3-C7 

cycloaDcyl, C3-C7 cycloaJkyl-C r C3 alkyl, substituted C3-C7 cycloalkyl-Ci-C 3 alkyl, 
phenyl, substituted phenyl, heterocycle, or substituted beterocycle; 

R 2 is hydrogen, C1-C3 alkyl optionally substituted with one to three fluoro 



substituents, C3-C6 cycloalkyI-Ci-C3 alkyl, or a group of formula D 
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n 



15 



20 



R 3 is hydrogen or Cj-C? alkyl; 

R 4 * and R 4 * are independently hydrogen, halo, or CrGj alkyl optionally 
substituted with one to three fluoro substituents; 

When X is -CfR 4 ^, R 4c is hydrogen, halo, or Q-Gt alkyl optionally substituted 
with one to three fluoro substituents; 

R 5 is hydrogen or C1-C3 alkyl optionally substituted with one to three fluoro 
substituents; 

R 6 is hydrogen or Cj-C 3 alkyl optionally substituted with one to three fluoro 
substituents, provided that R 6 may be C1-C3 alkyl only when R 5 is other than hydrogen; 

R 7 is hydrogen or CrQj alkyl optionally substituted with one to three halo 
substituents; and 

n is an integer from 1 to 6 inclusively. 

13. The method according to Claim 12 wherein the mammal is a human. 

1 4. A method for the treatment or prevention of migraine in a mammal 
comprising administering to a mamma] m need of such treatment or prevention an 
effective amount of a compound of formula 1: 



or a pharmaceutical^ acceptable acid addition salt thereof, where; 
Q is oxygen or sulfur, 
Xis-CCR^or-N- 

R J is CrC* alkyl, substituted Cj-C* alkyl, C3-C7 cydoalkyi, substituted C3-C7 
cycloaDcyl, C3-C7 cycloallcy]-C r C3 alkyl, substituted C3-C7 cycloaJkyI-Cj-C 3 alkyl, 
phenyl, substituted phenyl, hetero cycle, or substituted helerocycle; 
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R ? is hydrogen, CpCj aDcyl optionalJy substituted with one to three fluoro 




substituents, CyC* cycloalkyKCi-C3 alkyl, or a group of t fonnula D 

D 

R 3 is hydrogen or Cj-C3 alkylj 
5 R 4 ° and R 4b arc independently hydrogen, halo, or C j -C4 alkyl optionally 

substituted with one to three fluoro substituents; 

When X is -C^R 40 )*, R 40 is hydrogen, halo, or C1-C4 alkyl optionally substituted 
with one to three fluoro substituents; 

R 5 is hydrogen or d-C3 alkyl optionally substituted with one to three fluoro 
10 substituents; 

R 6 is hydrogen or C1-C3 alkyl optionally substituted with one to three fluoro 
substituents, provided that R 6 may be C r C 3 alkyl only when R 5 is other than hydrogen; 

R 7 is hydrogen or C2-C6 aDcyl optionally substituted with one to three halo 
substituents; and 
15 n is an integer from 1 to 6 inclusively. 

15. Hie method according to Claim 1 4 wherein the mammal is a human. 

16. A compound according to any one of Claims 1-8 for use as a 
20 pharmaceutical. 

17. A compound according to any one of Claims 1 -8 for use in activating 5- 
HTjf receptors in a mammal. 

25 18. A compound according io any one of Claims 1-8 for use in inhibiting 

neuronal protein extravasation in a mammal. 
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1 9. A compound according to any one of Claims 1-8 for use in the treatment or 
prevention of migraine in a mammal. 

20. A compound according to any one of Claims 1 7-1 9 wherein the mammal is 
5 a human. 

21 . The use of a compound according to any one of Claims 1-8 in the 
manufacture of a medicament for the activation of 5-HTj F receptors in a mammal. 

10 22. The useofa compound according to any one of Claims 1-8 in the 

manufacture of a medicament for the inhibition of neuronal protein extravasation in a 
mammal. 

23. The use of a compound according to any one of Claims 1-8 in the 

1 5 manufacture of a medicament for the treatment or prevention of migraine in a mammal. 

24. The use of a compound according to any one of Claims 1 -8 in the 
manufacture of a medicament for the treatment of a disorder associated with dysfunction 
of the 5-HTjf receptors in a mammal. 

20 

25. The use according to Claim 24 wherein the 5-HTjf receptor associated 
disorder is neuronal protein extravasation. 

26. The use according to Claim 24 wherein the 5-HTjf receptor associated 
2 5 disorder is migraine. 

27. The use according to any one of Claims 21-26 wherein the mammal is a 

human. 

30 28. A pharmaceutical composition adapted for the treatment or prevention of 

migraine comprising a compound according to any one of Claims 1-8 in combination with 
one or more pharmaceutical^ acceptable excipients, carriers, or diluents therefore. 
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